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ABSTRACT 
NEUROPHYSIOLOGIC INVESTIGATION OF THE AUDITORY WHAT AND 
WHERE PATHWAYS IN YOUNG AND MIDDLE-AGED ADULTS  
by Ann Marie Olson 
 
 When a sound is heard, individuals intrinsically attempt to identify the sound and 
its location.  This automatic and parallel processing is known as the auditory “what” and 
“where” pathways.  The present study involved the neurophysiologic investigation of the 
auditory dual pathways in an attention and working memory task as a function of age.  
Using identical stimuli, event-related potentials were measured in young and middle-aged 
adults with normal hearing for both pitch identification (“what” pathway) and location 
(“where” pathway).  Results showed differences in cortical processing of the “what” and 
“where” pathways as a function of age and task instruction. Although processing 
differences of the “what” and “where” pathways have been reported, this study 
investigated early age-related changes in the auditory dual pathways.  In the attention 
task, young adults displayed increased P3 amplitude for the “what” compared to “where” 
pathway.  On the contrary, middle-age participants displayed similar P3 amplitudes for 
both the “what” and “where” tasks.  In the working memory task, middle-aged adults 
displayed greater reliance on working memory (as evidenced by increased sustained 
frontal negativity) in the “what” compared to “where” pathway while young adults 
showed equal processing effort.  Our findings indicate the “what” pathway is more 
sensitive to age-related changes than the “where” pathway.    
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CHAPTER 1: BACKGROUND AND LITERATURE REVIEW 
 
When listening to sounds in an auditory scene, we process the identity of a sound 
as well as its location in space.  In other words, auditory scene analysis involves the 
identification (“what”) and location (“where”) of sounds in the environment.  Multiple 
studies have suggested separate specialized pathways for the identification (“what”) and 
location (“where”) of auditory stimuli (Alain, Arnott, Hevenor, Graham & Grady, 2001; 
Arnott, Binns, Grady, & Alain, 2004; DeSantis, Clarke, & Murray, 2007; Rauscheker, 
1998; Zatorre, Bouffard, Ahad , & Belin, 2002).   
Anatomical, neuropsychological, psychophysical, hemodynamic neuroimaging 
and electrophysiological evidence suggests that auditory “what” and “where” functions 
are likely mediated by specialized brain networks (Alain et al., 2001; DeSantis et al, 
2007; Rauschecker, 1998; Zatorre et al., 2002).  These empirical findings support models 
of automatic (preattentive) parallel processing of spatial and pitch features of auditory 
information.  Sound identification is associated with increased neural activity in the 
ventral region of the brain whereas sound localization is associated with increased dorsal 
region activity.   
 
What and where pathways 
Auditory ventral and dorsal streams were investigated after evidence of such 
pathways in the visual system.  In the 1980s it was proposed that multiple visual areas are 
organized into two separate cortical visual pathways: one specialized for ‘object’ vision, 
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the other for ‘spatial’ vision.  The pathway for visual identification of objects consists of 
a multisynaptic occipitotemporal projection system that follows the course of the inferior 
longitudinal fasciculus.  This pathway interconnects the striate, prestriate and inferior 
temporal areas.  There may be subsequent links of the occipitotemporal pathway with 
limbic structures in the temporal lobe and ventral portions of the frontal lobe. This 
pathway has been commonly called the ventral visual pathway.  The second pathway, 
crucial for object location, consists of a multisynaptic occipitoparietal projection system 
that follows the course of the superior longitudinal fasciculus.  This pathway 
interconnects the striate, prestriate and inferior parietal areas.  Subsequent links of the 
occipitoparietal pathway with dorsal-limbic and dorsal frontal cortex may enable the 
cognitive construction of spatial maps (Mishkin, Ungerleider, & Macko,1983). In 
summary, the visual “what” pathway, or ventral stream, centers around V4 (a region of 
the extrastriate visual cortex) and is responsible for processing visual object information. 
The visual “where” pathway, or dorsal stream, centers around V5 (a region of the 
extrastriate visual cortex) and is responsible for the processing of visual spatial 
information (Ungerleider & Mishkin, 1982). 
The presence of the “what” and “where” pathways in the central auditory system 
have been investigated since the late 1990s. Anatomical studies provided evidence that 
the auditory system, like the visual system, processes information in two parallel and 
hierarchical streams (Rauscheker, 1998; Rouiller, Simm, Villa, de Ribaupierre, & de 
Ribaupierre, 1991).  Moreover, Rauschecker’s findings suggest the original separation of 
auditory sensory information in non-human as well as human primates occurs at the 
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medial geniculate body (MGB).  The medial, ventral and dorsal nuclei of the MGB relay 
information into a spatial stream involving the inferior parietal lobe (IPL) and into a 
stream for auditory pattern recognition via the lateral belt region and the rostral portion of 
the superior temporal gyrus (STG).  Both streams eventually reach the prefrontal cortex 
(PFC).   
The proposed theory of auditory dual pathways did not go unchallenged.  Cohen 
and Wessinger, (1999) argued further evidence was needed since auditory spatial and 
object processing appeared to be mediated in the same cortical regions, suggesting these 
streams were not independent.  Their mini-review on the “what” and “where” pathways 
suggested that the parietal cortex is involved in both spatial and object processing (Cohen 
& Wessinger, 1999).  Due to differences in experimental design of the reviewed 
publications, it was unclear if superior and inferior parietal lobes contribute differentially 
to spatial and object processing or to perceptual and higher cognitive processing.  Cohen 
& Wessinger suggested the need to determine whether, in prefrontal and parietal cortices, 
there are distinct neuronal populations that separately mediate auditory spatial and object 
processing or whether the same neuronal populations subserve both processes. 
In an effort to clarify dual or distributed cortical processing, Zattore, Bouffard, 
Ahad, and Belin (2002) utilized positron emission tomography (PET) analysis to 
investigate if specialized auditory cortical regions contain discrete populations of neurons 
tuned to specific spatial positions.  Findings provided partial support of the dual pathway 
model but were also consistent with distributed processing.  It was concluded that object-
related and spatial information may interact within the dorsal pathway.  Interactions of 
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spatial and spectral processing may reflect the important role of spatial information in 
differentiating overlapping auditory sources (auditory scene analysis) which is facilitated 
by spatial separation.  Distributed processing is supported since neurons throughout many 
auditory cortical areas are sensitive to binaural cues and are likely involved in 
localization.  Zattore et al. concluded that there is a concentration of spatially sensitive 
neurons located in posterior regions but that a distributed network encompasses many 
auditory regions throughout the STG for computations relative to spatial position.  
Support of two independent auditory pathways was provided by Lomber & 
Malhotra (2008) who provided evidence of behavioral double dissociation in the auditory 
cortex for auditory signals similar to that demonstrated in the extrastriate visual cortex for 
visual signals.  The term “double dissociation” indicates that cortical regions mediate 
independent functions and behaviors.  Lomber & Malhotra placed cooling loops 
bilaterally over the anterior auditory field (AAF) and posterior auditory field (PAF) of 
felines.  The AAF lies rostral to the core (primary auditory cortex).  It receives strong 
projections from the rostral pole and lesser projections from the ventral MGB.  The PAF 
lies caudal and ventral to the primary auditory cortex.  It receives dense projections from 
the posterior portion of the ventral MGB and smaller projections from the dorsal MGB 
(Morel & Imig, 1987; Rouiller et al., 1991).  Neurons in PAF have increased spatial 
sensitivity relative to other auditory cortical fields and enhanced latency coding for 
sound-source location (Harrington, Stecker, Macpherson, & Middlebrooks, 2008).  
Lomber and Malhotra (2008) performed unilateral and bilateral deactivations of 
AAF & PAF to determine their contributions to acoustic behaviors.  Unilateral 
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deactivation of PAF resulted in deficits that were restricted to targets presented in the 
contralateral hemifield.  Bilateral deactivation of PAF significantly impaired localization 
ability; however, localization performance was still above chance.  Zattore’s theory of a 
distributed network for spatial localization may explain why localization performance 
was above chance even with bilateral deactivation of PAF.  Unilateral and bilateral 
deactivation of AAF did not result in localization impairment.  Bilateral deactivation of 
AAF and PAF produced the same localization impairments as when there was only 
bilateral deactivation of PAF.  This provides strong evidence that PAF but not AAF is 
critical for accurate spatial localization of a sound source.  
Unilateral and bilateral deactivation of AAF resulted in pattern discrimination 
accuracy scores similar to chance.  Unilateral or bilateral deactivation of PAF did not 
reduce pattern discrimination accuracy.  This provides evidence that AAF, but not PAF, 
is critical for discriminating temporal-pattern sequences.  Lomber & Malhotra’s findings 
significantly strengthen the theory that functional processing streams are a common 
attribute of mammalian cortical sensory systems.  However, the authors admit that there 
may be more than two processes.  Given the number of ways an acoustic object or pattern 
can be defined there is the possibility of multiple “what” streamlets within the “what” 
pathway.   
In contrast to Rauscheker (1998), Lomber and Malhotra emphasized the outputs 
of the dorsal and ventral pathways rather than the input or sensory distinctions.  Also, 
given evidence provided by the deactivation of the PAF there may be “streamlets” 
(streams within streams) present in the nonprimary auditory cortex.  Both studies confirm 
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the theory of functional segregations of processing streams as a common attribute of 
mammalian cortical sensory systems.  
Arnott, Binns, Grady and Alain (2004) published a meta-analysis of PET and 
functional magnetic resonance imaging (fMRI) studies assessing the auditory dual 
pathways in humans.  Thirty-six publications between 1993-2003 were examined.  Of 
these studies, eleven were spatial studies and twenty-seven were nonspatial studies (two 
of the studies included both spatial and nonspatial stimuli).  Arnott et al.’s review focused 
on 5 brain regions of interest as described by Rauscheker’s model (2000): inferior 
parietal lobe, anterior region of temporal lobe, posterior region of temporal lobe, inferior 
frontal lobe (BA 44,45, and 47) and dorsal frontal lobe (around the region of the superior 
frontal sulcus).  
Conclusions based on this meta-analysis concur with a domain-specific model of 
auditory organization in humans.  The inferior parietal lobe may not be exclusively 
related to spatial processing but it is a necessary component.  Performing a spatial task 
necessarily invokes inferior parietal activity but does not always recruit superior frontal 
sulcus or posterior temporal areas.  This suggests that these regions are only involved in 
specific spatial tasks or the spatial network may not be an all or none serial circuit.  
Studies involving nonspatial tasks, exclusively, reported activity in anterior temporal 
regions and the inferior frontal gyrus.  Temporal regions posterior to the primary auditory 
cortex were active in both spatial and nonspatial studies.  Arnott et al.’s meta-analysis 
provides further evidence that the auditory dual pathways share similar anatomical 
processing locations as the visual dual pathways.   
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In sum, the meta-analysis conducted by Arnott et al. (2004) indicates that there is 
sufficient evidence of at least two processing streams in the auditory cortex.  The “what” 
stream may contain streamlets that encode various aspects of sound identification.  The 
“where” stream may contain streamlets that carry additional information related to 
location and/or object motion.  
Studies discussed thus far have provided anatomical correlates of “what” and 
“where” processing.  Another area to examine is the cortical processing latencies, or 
timing, of the auditory “what” and “where” pathways.  Unlike PET and fMRI measures, 
electrophysiological measures such as event-related potentials (ERPs) provide temporal 
resolution in the order of milliseconds.  Cortical processing timing differences between 
“what” and “where” tasks can be examined via ERPs.  Moreover, ERPs can help identify 
when processing differs because of bottom-up information flow (stimulus features) or 
top-down processing (task instruction).  Individual ERP components reflect separate 
stages of neurologic and physiological processes.  ERPs reflect the time-course of 
perceptual, attention-related, and cognitive processes even before a change in behavioral 
performance is observed.  
 The N1 component occurs approximately 100 ms post-stimulus onset and reflects 
stimulus detection or acoustic energy at sound onset (Woods, 1995).  The P2 component, 
occurring 200 ms post-stimulus onset, reflects classification of a stimulus, contributes to 
prevention of interference (inhibition) from competing stimuli and indexes fidelity traces 
available in short-term memory (Tong, Melara & Rao, 2009).  A P3, which typically 
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occurs 300 ms post-stimulus onset, can be elicited by a deviant stimulus in an odd-ball 
paradigm or to a task-irrelevant stimulus (Polich, 1989). 
Since there are at least two different processes for the auditory “what” and 
“where” pathways, it is unlikely to be able to measure the same evoked response for each 
of these two tasks even if the same stimuli are presented.  Multiple experiments have 
utilized this by presenting the same stimuli with differential task demands to study the 
auditory dual pathways (Alain, McDonald, Kovacevic & McIntosh, 2009; Anourova et 
al., 2001; De Santis et al., 2007; Rama, et al.,2000). 
In a passive oddball paradigm using identical stimuli to evaluate preattentive 
processing of “what” & “where” pathways through ERP and neuroimaging, De Santis, 
Clark and Murray. (2007) showed that there was a significant effect of experimental 
“what” or “where” conditions over the ~109 – 160 ms time frame.  Activation of distinct 
configurations of intracranial brain generators for each condition provided evidence that 
the cortical auditory system of humans is capable of segregated and parallel processing of 
spatial and nonspatial (pitch) information by ~160ms poststimulus onset within regions 
of the right temporal-parietal cortices (De Santis et al., 2007). 
Current research of tasks that investigate the “what” and “where” auditory 
pathways involve higher-level processing at the cortex. Few researchers have questioned 
“what” and “where” processing before the cortical dual pathways.  Kraus & Nicol, (2005) 
investigated the auditory dual-processing theory by measuring brainstem origins for the 
cortical “what” and “where” pathways.  Using a technique of Frequency-Following 
Response (FFR), a reliable phase-locker and measure of spectral processing, the speech 
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stimulus “da” was introduced.  Overall, brainstem responses reflected acoustical 
characteristics of the speech signal in both frequency and time domains.  Separate source 
and filter characteristics occur simultaneously in speech but can be viewed independently 
in the response patterns of brainstem neurons via FFR.  Kraus’ lab proposed that 
brainstem encoding of speech may be a fundamental precursor to the divergence of the 
parallel cortical processing streams.  At a preconscious level there may be a “what” and 
“where” (where in frequency originating from the basilar membrane of cochlea) 
component.  The possibility of subcortical streams enriches the model of central auditory 
organization.   
 
Working memory 
Working memory involves the preservation of already received input while 
simultaneously processing newly incoming information.  It is distinguished from other 
forms of memory in that it involves both processing and storage (Baddeley 2000).  
Originally the working memory model consisted of a central executive responsible for 
coordinating and monitoring activities, particularly those performed simultaneously, and 
two peripheral slave systems to preserve information over short intervals.  The two slave 
systems included a phonological loop to maintain verbal information and a visuospatial 
sketchpad to store spatial information.  In 2000, Baddeley proposed a fourth component 
to his 1974 model of working memory.  He proposed an episodic buffer component as a 
limited capacity system to provide temporary storage of information held in a multimodal 
code, which is capable of binding information from the subsidiary systems and long-term 
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memory into a unitary episodic representation.  The updated model includes focused 
attention in the processing of integrated information and provides a better basis for 
understanding complex aspects of executive control in working memory (Baddeley, 
2000).   
Working memory tasks are used in both cognitive psychology and neuroscience 
to investigate cognitive tasks such as language comprehension, learning and reasoning 
(Daneman and Carpenter, 1980; Salthouse, 1991).  Many studies have investigated the 
effect of memory load on auditory “what” and “where” processing (Alain et al., 2009; 
Arnott et al, 2004; Grady, Yu, & Alain, 2008).  However, age-related changes to working 
memory and the auditory dual pathways have not been fully investigated.  Age-related 
effects on working memory have focused on processing speed and efficiency of specific 
tasks (Salthouse & Babcock, 1991; Salthouse, 1994).  A brief review of these studies will 
be provided later.   
One way to investigate working memory is with a delayed match to sample 
(DMTS) task in which the listener simply compares the current stimulus (same or 
different) to the previous stimulus.  To measure the effects of task load on working 
memory an “n-back” condition can be used.  In the n-back condition, the listener 
compares the current stimulus with the one that was presented two or three trials ago (2-
back or 3-back).   
Alain et al., (2001) utilized fMRI & ERPs in an active working memory pitch and 
location task in young adults with normal hearing.  In the pitch task, subjects pressed one 
of three buttons if the second stimulus (S2) was lower, same or higher in pitch than the 
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first stimulus (S1).  In the location task, subjects pressed one of three buttons if S2 was 
located right of, left of or at the same location as S1.  Identical stimuli were used in both 
the “what” and “where” conditions.  There was a significant correlation between fMRI 
blood-oxygen-level-dependent (BOLD) signals in the inferior prefrontal gyrus during the 
pitch task and the parietal cortex and superior frontal gyrus during the location task.  
Additionally, electrophysiological analysis revealed that 300-500 ms after the 
presentation of S1 there was greater positivity of the waveform over inferior 
frontotemporal regions during the pitch task and greater positivity over centroparietal 
regions during the location task.  This task effect on ERPs may reflect online processing 
and maintenance of S1 in working memory for an eventual comparison with S2.  In a 
similar time frame (300-400ms) after S2 was presented there was a comparable 
difference in the waveforms as was seen for S1.  A P3b wave at parietal sites may have 
reflected the comparison between the representations of S1 & S2. 
The novel finding of Alain and colleagues was the dissociation of the effects of 
task instruction on both fMRI and ERP measures.  Although there was a functional 
segregation in the brain (dual pathways) higher perceptual and cognitive functions 
involve interactions among many brain areas. 
Anourova et al.(2001) investigated the effects of task on the N1 component 
during auditory pitch and location working memory in young adults with normal hearing.  
A pitch or location delayed match-to-sample task was tested using identical stimuli but 
with different task instructions.   
12 
 
 
 
Results provided evidence of faster processing speeds in the location condition as 
reflected in shorter reaction times and N1 latency.  Anourova et al. suggested a longer 
reaction time during the pitch task may suggest a higher cognitive demand of this task or 
reflect functional differences in the working memory processing of domain-specific 
information.  A shorter N1 latency may reflect dissociation between the spatial and 
nonspatial information processing.  Faster automatic encoding of spatial information may 
underlie the facilitation of the working memory processing of auditory location.  The P2 
latency was affected by condition.  The match condition was shorter than in both the 
memory and nonmatch conditions.  There was a condition effect on the N2 latency being 
longest in the memory and shortest in the match conditions.  P3 amplitude in the match 
condition was significantly higher than the memory condition and nonmatch condition 
(Anourova et al., 2001). 
Both Alain et al. (2001) and Anourova et al. (2001) provided evidence of 
dissociated “what” and “where” processing.  Alain showed that “what” and “where” 
processing occurred in different areas of the brain, inferior frontotemporal regions and 
centroparietal regions respectively.  However, Alain and Anourova found conflicting 
effects of “what” and “where” conditions on the latency of the N1 component.  Anourova 
provided evidence of different processing speeds with the location (“where”) task having 
a shorter reaction time and N1 latency compared to the pitch (“what”) task.  Alain found 
that “what” and “where” task related differences emerged after the N1 component.  An 
explanation for these contradictions may be the type of stimuli used.  Anourova presented 
1000 or 1500 Hz pure tones.  Alain presented meaningful stimuli from 3 categories 
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(animal, music, human sounds).  Therefore, the simple stimuli presented by Anourova 
may have allowed for early detection processing changes to be evident in the N1 
component.  The more complex stimuli presented by Alain et al. showed a processing 
divergence at 200 ms post-stimulus offset which peaked during the 300-650 ms post-
stimulus interval.   
Alain et al. (2009) used a complimentary design of electrophysiology and fMRI in 
young adults to clarify at what point processing sound identity and localization diverge.  
They also tested whether the pattern of ventral and dorsal neural activity could be 
distinguished from that elicited by manipulation of memory load.  Stimuli belonged to 
one of three categories (animal, human or musical instrument) and occurred at one of 
three locations (-45°, 0°, 45°).  There were two memory load conditions.  In the easier n-
back task, subjects discriminated if the current stimulus was the same category/location 
as the previous.  In the more difficult 2-back task, subjects discriminated if the current 
stimulus was the same category/location as the stimulus presented 2 sounds back.  
“What” and “where” task-related differences emerged after the N1 component.  Findings 
were consistent with prior research showing that top-down modulation in processing 
sound identity or sound localization emerges at about 200 ms after stimulus onset.  The 
time course suggests that both identity and location information are automatically 
extracted and maintained in working memory, and that “bias” in processing one or the 
other occurs after sensory registration (Alain et al., 2009).  Therefore, identification and 
location cues are processed automatically but top-down modulation of which cue is to be 
attended occurs after 200 ms (for meaningful stimuli). 
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Rama et al. (2000) studied auditory working memory in young adults using a 
delayed match to sample (DMTS) and an ‘n-back’ task.  Each task had a low and high 
load nonspatial and spatial condition.  For the DMTS task the low-load condition 
consisted of a cue stimulus and a probe stimulus, whereas the high-load condition 
consisted of a cue 3 tone sequence and a probe 3 tone sequence.  For the n-back task, the 
low-load condition required the subject to compare the current stimulus with the previous 
stimulus.  In the high-load condition the subject was to compare the current stimulus to 
the stimulus presented 3 tones back. 
 The same stimuli (characterized by frequency and location changes) were used for 
the nonspatial and spatial tasks.  During the nonspatial task the pitch of the stimulus was 
evaluated; during the spatial task the location of the stimulus was evaluated.   
 There was a task by load interaction in both the DMTS and n-back tasks (p<0.01 
and p<0.005, respectively).  The increase in the auditory mnemonic load modulated the 
amplitude of evoked potentials during the delay phase of both the DMTS and n-back 
tasks.  The magnitude of the potentials between the nonspatial and spatial tasks was more 
evident in the DMTS than in the n-back task at the parietal-occipital recording sites.  
DMTS required encoding of stimuli, temporary storage and rehearsal of domain-specific 
information during the delay phase.  The n-back condition also required organization and 
manipulation of the temporal order of information within working memory storage 
(Rama et al., 2000). 
 There is a comprehensive understanding of different aspects of the central 
auditory system and working memory in young adults.  Top-down processing effects on 
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the dual pathways likely occur in more associative areas, consistent with fMRI studies 
that control for differences in stimulus set (Alain et al. 2001).  Depending on the 
complexity of stimuli, temporal differences at the cortical level between the “what” and 
“where” pathways can be seen as early as the N1 component but can vary depending on 
memory load.  Another step is to compare these findings to the central auditory function 
of older adults, focusing on the auditory dual pathways and working memory.       
 
 
Aging 
In 2009, there were 39.6 million people age 65 or older in the United States.  It is 
estimated that in 2030, there will be 72.1 million people in this demographic.  This is 
more than twice the number of older Americans in 2000 (Department of Health and 
Human Services: Administration on Aging, 2010).  With an aging population there is an 
ever-growing need to better understand age-related changes in the brain.  It is important 
to study the aging process along a continuum to better understand age-related changes as 
they occur.  If studies only compare young adults to older adults, then we are limiting our 
understanding of the stages of the aging process.  Grose, Hall and Buss (2006) found age-
related temporal processing deficits in the pre-senescent (40-55 years old) auditory 
system.  Therefore, neurophysiologic processing changes in middle aged adults must be 
studied to better understand the entire process of aging. 
Another advantage of including middle-aged participants is that they have healthy 
sensory systems (i.e. normal hearing).  Comparing neurophysiologic processing 
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differences between young and middle-aged adults unveils the early age-related effects to 
cognition.  
In other words, since young and middle-aged adults have healthy peripheral 
systems any differences in central auditory processing may be attributed to the aging 
process.   
 
 
Neuroanatomical changes in aging 
Within the past two decades there has been an increase in scientific literature on 
the aging brain.  Cognitive psychology of aging studies investigate behavioral measures 
of cognition such as attention, memory and executive function. (Salthouse & Babcock, 
1991; Baddeley, 2000). There are also neuroscience based studies of aging investigating 
anatomical and physiological changes in the brain such as gray and white matter atrophy, 
synaptic loss and receptor and metabolic changes (Chao & Knight, 1997; Polich, 1997; 
Raz et al., 2005; Schiavetto, Kohler, Grady, Winocur & Moscovitch, 2002). 
Neurogenic effects occur when a neurochemical alteration in the brain causes a 
change in cognition.  As stated in Chao & Knight (1996), the prefrontal cortex (PFC) 
appears to be especially sensitive to its neurochemical environment.  It has been proposed 
that age-associated memory impairment involves the loss of catecholamines in the PFC.  
Conversely, psychogenic effects occur when a change in cognition causes a change in the 
brain.  Psychogenic effects include age-related alterations of cognitive strategies which 
may lead to atrophy of certain brain regions or cognitive interventions which improve 
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cognitive functions and change neuronal pathways.  Neurogenic effects may lead to 
psychogenic effects and vice versa (Cabeza, Nyberg & Park, 2005).  
There is a dynamic interplay between neurobiological and cognitive processes 
across the lifespan.  Of course, central physiologic changes can lead to cognitive, and 
therefore, behavioral changes in accuracy and reaction times.  However, this may not 
always be the case.  Because of compensation strategies and neural plasticity, individuals 
may intrinsically develop new ways to carry out certain functions.  Therefore, two age-
groups (i.e. young adults and older adults) may have similar behavioral responses but 
utilize different cortical organizations.  Furthermore, top-down processes such as auditory 
training or memory exercises can lead to reorganization of neuronal pathways to improve 
behavioral performance (Tremblay, Shanin, Picton, & Ross, 2009; Tong et al.,  2009). 
 
 
Aging & central compensation strategies 
The decline-compensation theory suggests that cognitive aging involves a decline 
in sensory processing (and cortical activation) that is accompanied by an increase in the 
recruitment of more general cognitive areas, such as the prefrontal cortex, as a means of 
compensation (Cabeza, Grady, Nyberg, McIntosh, Tulving, Kapur, et al., 1997; Cabeza, 
Anderson, Locantore & McIntosh, 2002).  In contrast, the common-cause hypothesis (or 
dedifferentiation) suggests a general cerebral-functional decline across both sensory and 
cognitive brain regions due to the aging-process (Christensen, Mackinnon, Korten, & 
Jorm, 1997).  According to the former, age-related asymmetry reductions reflect age-
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related difficulty in recruiting specialized neural mechanisms and result in improved 
behavioral performance.  The latter suggests that bilateral recruitment results from a 
failure to keep neural activity confined to a single hemisphere leading to a decline in 
functional compensation.  
To compare the aforementioned hypotheses, Cabeza et al. (2002) measured PFC 
activation in young adults, low-performing older adults and high-performing older adults 
during a word recall and source memory task.  The high-performing older adults 
performed similarly to the young adults but had different cortical activation patterns.  
Despite the fact that young adults and low-performing older adults showed similar 
cortical activation patterns, right lateralization in the PFC, their performances were 
significantly different.  High-performing older adults displayed bilateral activation of the 
PFC.  Therefore, the high-performing older adults utilized bilateral activation supporting 
the decline-compensation hypothesis.  Recruitment of the homologous region in the 
contralateral hemisphere (or reduced hemispheric asymmetry) was only shown in the 
older adults who performed similarly to the younger adults.  If reduced lateralization was 
an example of deficits in recruiting specialized networks, then it would have only been 
evident in the low-performing older adults.  Both younger adults and low-performing 
older adults recruited similar right PFC areas, suggesting that low-performing older 
adults employed similar neuronal memory networks as younger adults but used them 
inefficiently.  Therefore, bilateral activation is a beneficial rather than a detrimental 
change, supporting the decline-compensation hypothesis.  High-performing older adults 
seem to counteract age-related neural decline by reorganizing memory networks.  In 
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2002, Cabeza and colleagues introduced the HAROLD model (Hemispheric Asymmetry 
Reduction in Older Adults).  The theory behind HAROLD is that there is a general 
bilateral activation in older adults, compared to unilateral activation that is sufficient in 
younger adults.  HAROLD provides further support of the decline-compensation 
hypothesis. 
 
Aging & working memory 
Another interesting area to investigate is age-related changes to working memory.  
The prefrontal cortex is very sensitive to the aging process (Chao & Knight 1996; Reuter-
Lorenz et al., 2000; Raz et al., 2005).  Since the PFC plays a vital role in short-term 
memory, working memory tasks are sensitive to early age-related changes in cognition.  
The link between aging and working memory has been shown in behavioral and 
neurophysiologic studies. 
Salthouse and Babcock (1991) examined the cause of progressively lower 
performance as a function of age on working memory tasks.  Data from several 
experiments designed to reflect the components of working memory (processing 
efficiency, storage capacity and coordination effectiveness) were compared.  They 
suggested that a decrease in the efficiency of processing information may be a major 
determinant of the age differences involved in working memory studies.  Storage 
capacity and coordination efficiency also contributed to age differences but both were 
influenced by the initial processing efficiency.   
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 In a subsequent study, Salthouse (1994) provided further evidence of less 
efficient processing in working memory tasks in older adults.  Older adults were less 
effective than young adults at concurrent task performance.  Older adults suffered a 
greater decrement relative to their single-task performance when two tasks were 
performed simultaneously.  Results of both studies imply a greater age-related decline in 
central executive function.   
Neuroscience studies support the above mentioned findings of less efficient 
processing abilities as a function of age.  In a PET study investigating verbal and spatial 
short-term working memory, Reuter-Lorenz et al. (2000) found pronounced age 
differences in hemispheric organization, particularly in the frontal lobe.  In younger 
adults, activation was predominantly left lateralized for verbal memory and right 
lateralized for spatial memory.  On the contrary, older adults showed a global pattern of 
anterior bilateral activation for both types of memory.  Older adults showed bilateral 
activity in Broca’s area in the verbal task and bilateral supplementary motor area (SMA) 
in the spatial task. Broca’s area is involved in speech production, linguistic processes and 
is considered to be part of verbal working memory.  SMA plays a role in rehearsal 
processes that maintain location information.  Of particular interest, older adults showed 
greater right than left activation in the dorsolateral prefrontal cortex (DLPFC) in the 
verbal task and greater left than right activation of this area in the spatial task.  DLPFC 
involves working memory and executive functions.  The researchers suggested that the 
bilateral activation of Broca’s area in the older group reflects compensatory recruitment 
that maintains the function of verbal working memory rehearsal circuit in the aging brain.  
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They also cautiously suggested similar compensatory recruitment for visuospatial 
rehearsal occurring in the lateral regions of SMA.    
Since there were no age differences in posterior working memory sites, the results 
of the above study suggest the effects of normal aging on working memory are most 
apparent in frontal components.  Decreased anterior lateralization in older adults may be 
compensatory as it reflects recruitment of additional brain regions to augment task 
performance.   
 Wong et al. (2009) compared cortical neurophysiologic (via fMRI) characteristics 
of spoken language processing in the presence of noise by young and older adults.  This 
is the first demonstration of the interplay between cognitive and sensory cortical activities 
pertaining to spoken word processing in noise in the elderly.  All subjects had normal 
hearing at frequencies relevant for speech perception (500-4k Hz).  The paradigm 
consisted of three sets of single word stimuli presented in -5dB SNR, 20 dB SNR and 
quiet.  Subjects selected which of three visual images represented the spoken word.  Out 
of the three listening conditions, older adults only performed significantly less accurate in 
the most difficult listening condition (-5 dB SNR) compared to younger adults.  While 
the bilateral superior temporal gyrus (auditory region) showed decreased activation in the 
older group, fMRI recordings revealed that regions around the prefrontal cortex and 
precuneus (working memory and attention networks) showed relatively increased activity 
in the older group compared to the younger group.  Inter-regional correlations revealed 
that while younger subjects activated bilateral auditory regions while performing the 
most difficult spoken word processing in noise task, the older subjects used a broader 
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network that included frontal regions and medial temporal gyrus (MTG).  The signatures 
of a more diffuse cortical network in elderly subjects and comparable behavioral scores 
in two of the listening conditions compared to young adults support the decline-
compensation hypothesis.  Although the older adults had increased activation in the MTG 
during the most difficult listening condition (-5 dB SNR) it did not improve behavioral 
scores.  In older adults, bilateral recruitment of cortical regions is sufficient to improve 
performance in certain noise conditions (20 dB SNR) but not others (-5 dB SNR).  In 
other words, recruitment of additional cognitive resources in older adults can lead to 
improved performance but does not guarantee it.   
 The prefrontal cortex is significantly involved in “filtering” or suppressing 
irrelevant information in order to concentrate on the task at hand.  As previously stated, 
the prefrontal cortex has been shown to deteriorate in early aging.  Alertness, another 
aspect of attention, involves posterior regions that are relatively unaffected by the aging 
process.  Andres, Parmentier, & Escera (2006) investigated the effect of age on 
involuntary capture of attention by irrelevant sounds.  It was hypothesized that older 
adults would should show a deficit in ignoring irrelevant sounds but maintain the 
function of alertness.  Participants categorized a visually presented number as odd or 
even in two conditions: quiet or with an alerting cue (600 Hz tone) with a distracter sound 
(drill, telephone, etc.) presented 10% of the time.  Indeed, Andres et al. found similar 
levels of alertness in young and older adults when there was an auditory presentation of a 
warning cue.  However, older adults were more significantly distracted by novel sounds 
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than younger adults.  This indicated a relatively larger temporary capture of the 
attentional resources in older adults than young adults.   
 
Age-related changes across the lifespan 
To date, most experiments investigating the aging process of the auditory pathway 
involved young and older normal hearing listeners.  Several studies have compared 
neurophysiological processes of young and older adults but very few have investigated 
this processing along the cognitive aging continuum.     
 However, Helfer & Vargo (2009) studied speech recognition in noise and gap 
detection in noise (GIN) in young and middle aged adults with essentially normal 
hearing.  The noise maskers consisted of female talkers or speech shaped noise and were 
presented either in the same location as the target speaker (i.e. front-front) or to the right 
of the target speaker (front-right).  Regarding speech recognition, there was a main effect 
of subject group, and an interaction effect of group by masker type and an interaction of 
group by masker by spatial configuration.  Gap detection in noise (GIN) scores were 
poorer for the middle-aged adults than for the young adults.  Performance of speech 
recognition with speech-masker F-F (most difficult condition) was significantly 
correlated with GIN scores.  Therefore, factors other than peripheral hearing (i.e. 
temporal processing) may contribute to problems experienced by middle-aged adults in 
difficult listening conditions.  Deficits in temporal processing can lead to a reduced 
ability to listen in the gaps of a modulated masker such as speech or a disruption in the 
24 
 
 
 
ability to segregate sounds and have been shown to occur before the age of sixty (Grose 
et al., 2006; Helfer et al., 2009; Ostroff, McDonald, Schneider & Alain, 2003). 
 ERPs are a valuable tool to study cognitive processes.  A few studies have 
explored attention and cognitive processing in middle-aged and older adults, albeit in the 
visual domain (e.g. Riis et al., 2008).  These studies mainly focused on the P3 amplitude 
of the ERP waveform because it likely reflects the amount of processing resources 
allocated to reorienting attention, updating working memory or categorizing an event.  
For example, Riis et al. (2008) examined differences in neural activity evoked in high 
versus. average performing older, middle-aged and  young adults while processing novel 
and target visual stimuli using a novelty odd-ball paradigm. 
 Riis et al. (2008) found that cognitively high performing older adults allocated 
more attentional resources to novel stimuli than cognitively high performing middle-aged 
and younger adults and cognitively average performing older adults.  In agreement with 
the decline-compensation theory, this may not be evidence of less efficient processing but 
instead successful compensatory mechanisms which are suggested to be in response to 
age-related declines in neurophysiological functioning.  Alternatively, the cognitive 
reserve theory describes the ability of older adults who have greater cognitive reserve to 
utilize additional resources to compensate for age-related physiological changes, which 
may manifest as increased neural activity or utilization of alternative cerebral networks.  
In sum, the findings confirm that ERPs are useful in the study of aging and cognition.   
 ERPs have been used to study aging in the auditory domain.  Chao and Knight 
(1996) examined the effects of aging on auditory working memory using a memory-
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scanning task.  Behavioral and electrophysiological data were collected using a modified 
Sternberg memory scanning task.  A set of four auditory stimuli of environmental sounds 
were presented prior to the probe stimulus.  Subjects were asked to judge whether the 
probe stimulus was a member of the previously presented auditory set.  Behavioral data 
was similar among older and younger subjects with the exception of older adults having a 
higher false alarm rate and a slower response to negative (non-matching) probes.  Event 
related potentials showed reduced amplitude of sustained frontal negativity (SFN) in 
older adults.  Sustained frontal negativity has been associated with effortful processing 
and sustained attention.  This evoked component is thought to be generated in the 
dorsolateral prefrontal cortex (DLPFC).  PFC deterioration has been associated with 
aging which may compromise the ability of older adults to sustain attention as is evident 
by the reduced amplitude of SFN.  An N400 was elicited by all probes in older adults but 
only probes 1-3 (not fourth probe) in the younger adults.  The N400 component is 
associated with formation and retrieval of recent (semantic) memory traces.  Since an 
N400 was found for the fourth (last) stimulus in older adults but not young adults, may 
indicate that a memory search was needed for the last stimulus in older, but not young 
adults.  Generators of the N400 are thought to include medial temporal lobe (MTL) 
structures such as the amygdala, hippocampus, parahippocampal gyrus and enthorinal 
cortex.  The N400 represents excitation of hippocampal synapses in response to 
convergent activation from bilateral limbic-neocortical projections.  Multiple feedback 
loops relay information from the MTL back to the association cortex.  Young adults only 
produced N400s to negative probes (not in memory) and the first three probes which 
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would have weaker memory traces causing individuals to utilize MTL feedback loops.  
Older adults produced N400s to all probes, suggesting they utilized feedback loops 
engaging memory searches for all probes.  Therefore, even though behavior data was 
similar for older and young adults there are neurophysiological differences.  Age-related 
cognitive changes may be due to an alteration in connections between the cortex and 
other brain structures.   
 
Age-related effects on the ventral and dorsal pathways 
In an fMRI study Park et al. (2004) investigated functionally differentiated and 
specialized neural structures in the ventral visual cortex in young and older adults.  It is 
known that the ventral visual cortex responds selectively to visual categories (faces, 
places and words).  The areas of the ventral visual cortex that were analyzed by Park et 
al. included the parahippocampal gyrus, inferior temporal gyrus and the portion of the 
fusiform gyrus anterior to the level of the anterior occipital sulcus.  There was an age by  
category interaction with young adults exhibiting more category-specificity compared to 
older adults.  Specifically, in young adults areas of the ventral visual cortex that were 
typically activated in response face stimuli were significantly less active to pictures of 
houses, pseudowords or chairs.  On the contrary, in older adults “face-specific” areas of 
the ventral visual cortex were also active to the other visual stimuli, suggesting shared 
activation across categories.  In other words, older adults showed less differentiation 
between activated voxels regardless of stimulus category, consistent with the pattern of 
“dedifferentiation” with age.  
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Further evidence of dedifferentiation in the visual cortex of older adults was 
provided by Grady et al. (1992).  Contrary to Park et al., Grady and colleagues compared 
the visual ventral “what” pathway and the dorsal “where” pathway.  Selective activation 
of regional cerebral blood flow (rCBF) in occipitotemporal cortex during a face matching 
task (object vision) and activation in superior parietal cortex during a dot-location 
matching task (spatial vision) was found in young adults.  Older adults activated both 
regions (dedifferentiation) in both visual tasks even though the occipitotemporal cortex 
was significantly more active during face matching and the superior parietal cortex was 
significantly more active during dot-location matching.  It was hypothesized that the 
extra brain regions were activated in older adults to perform some aspect of the task that 
can no longer be performed solely by the specialized brain area.  Equivalent accuracy and 
slower reaction times of the older adults compared to young adults suggest that this 
strategy allows accuracy to be maintained but increases processing time.  When 
examined individually, 80% of both young and older subjects showed a double 
dissociation of greater rCBF activation in ventral extrastriate cortex during the visual 
processing of objects compared to the processing of location which yielded rCBF 
activation in the dorsal extrastriate cortex.  This provides additional support for the dual 
visual streams discussed earlier.  Explanation for the 20% of subjects who did not show 
this functional activation difference is explained by potentially using other strategies, and 
therefore, other brain regions to accomplish the visual tasks.   
In a follow up study, Grady et al. (2008) examined age-related effects on auditory 
working memory for nonspatial and spatial stimuli.  Environmental sounds were used in 
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an n-back task of a mixed event-related block fMRI study.  Subjects practiced the 
working memory task to increase the likelihood that older adults would perform similarly 
to young adults.  In this study the dissociations between ventral and dorsal auditory 
streams were equivalent in young and older adults.  It is plausible that similarity in 
neuroanatomical activity patterns was due to the familiarization to the stimulus and to 
similar behavioral performance between young and older adults.  Both young and older 
adults had more activity in left anterior temporal cortex and inferior frontal gyrus during 
working memory for sound category (“what”) and more activity in the right inferior 
parietal lobe (IPL) and superior frontal cortex during working memory for sound 
localization (“where”).  Left lateralization during the category task was likely due to the 
semantic information contained in the stimulus that needed to be processed in order to 
make a category decision.  Right hemispheric activity for localization agrees with reports 
of right hemisphere dominance for spatial attention.  The lack of group differences 
between the category and location tasks suggest that the dissociations between the ventral 
and dorsal auditory streams were equivalent in young and older adults.   
There was, however, a significant main effect of age on brain activity in a number 
of regions with greater activation in older adults.  Older adults had more sustained 
activity than younger adults in the left prefrontal cortex, bilateral putamen and left 
parietal cortex during both tasks and more transient activity during the category task in 
the right putamen, bilateral caudate and bilateral IPL.  Sustained activity is associated 
with general task-related demands that occur for all items in a given task (i.e. retrieval 
mode).  On the contrary, transient activity is associated with specific item-related 
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processes which operate differentially on individual trial events (i.e. item-related 
processes such as retrieval success) (Donaldson, Petersen, Olinger & Buckner, 2001; 
Duzel et al., 1999).   
Older adults also had significantly lower accuracy target detection in the category 
task.  Decreased activity in the auditory cortex for targets compared with sustained 
activity was seen in both younger and older adults.  However the magnitude of target-
related reduction, or adaptation, was lower in older adults in the category task.  Failure to 
modulate activity appropriately when a stimulus is repeated could lead to a reduced 
ability to detect this repetition.  Correlation between adaptation in the left auditory cortex 
and accuracy on the category task in older adults support this idea.  Further investigation 
is needed but one explanation may be a lack of inhibition in older adults.  Age-related 
processing deficits have been explained by inefficient inhibitory processing (Hasher & 
Zacks, 1988; Kramer, Humphrey, Lavish & Logan, 1994).  A lack of inhibition can lead 
to ineffective selective attention or, in other words, allowance of task irrelevant 
information stored in working memory.  Disinhibition can result in increased processing 
speeds and reductions of accuracy and recall of relevant information in older adults 
(Hasher & Zacks, 1988).   
 
Age-related effects on domain-specific and domain-general regions 
To examine the aging process on domain-specific vs. domain-general regions 
Schiavetto et al. (2002) used PET to investigate age-related effects on memory for visual 
object-identity and object location.  Domain specificity refers to neocortical structures 
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that are dedicated to process and represent only one type of information (i.e. visual 
cortex).  Domain general structures are other areas that are engaged in a particular 
function (i.e. encoding and retrieval) regardless of the type of information processed.  For 
example, the prefrontal cortex is a domain general central system (Miller & Cohen, 
2001).   
Schiavetto and colleagues  found that aging affects activation of domain-general 
regions, primarily in the anterior cortex.  These regions are activated selectively during 
encoding and retrieval of information irrespective of the sensory modality in which it is 
presented.  They also observed age-related changes in domain-specific regions of 
posterior neocortex that are specialized in processing object identity or location.  In 
comparison to young adults, older adults showed decreased specificity of activation in 
regions of the inferior parietal cortex while engaged in processing object location and in 
regions of the inferior temporal cortex while processing object identification.   
Cabeza et al. (2004) conducted an fMRI study to visual words to investigate task-
independent and task dependent age effect during on executive function (working 
memory, visual attention and episodic retrieval).  Task-independent age-related effects 
included a reduction in occipital activity coupled with an increase in PFC activity in older 
adults.  The importance of this finding is that identical occipital and PFC regions can 
display identical age-related changes in activity across different cognitive tasks.  
Additionally, these findings are consistent with the common cause hypothesis mentioned 
earlier in this paper.  There were strong correlations between age-related sensory decline 
and age-related cognitive decline.  Weaker visual cortex activity in older adults across 
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tasks suggests that age-related sensory processing plays a major role in cognitive aging.  
There was a negative correlation between the effect size of age-related decreases in 
occipital lobe activity and age-related increases in PFC activity but this did not correlate 
to behavioral performance.   
Older adults showed task independent increases in PFC but also in parietal 
regions during the working memory task and visual attention task.  The recruitment of 
parietal regions occurred in combination with weaker activity in visual occipital regions 
suggesting an age-related shift from the ventral (occipitotemporal) stream to the dorsal 
(occipitoparietal) stream.  Alternatively, these findings can be accounted for by the de-
differentiation hypothesis stating that ventral and dorsal differentiation is less pronounced 
in older adults (Cabeza et al. 2004). 
Task-specific age effects included age-related contralateral recruitment in the 
right PFC during working memory tasks and in the left PFC during visual attention tasks.  
There was a dissociation between two medial temporal lobe regions: the hippocampal 
formation, which showed weaker activity in older adults across all tasks and the 
parahippocampal gyrus, which showed stronger activity in older adults during episodic 
retrieval.  According to Schiavetto et al, (2002) there are common and specific factors 
that play a role in cognitive aging.  Age-related processing changes can be seen in 
domain general regions (anterior cortex) and domain-specific regions (posterior 
neocortex) for processing object identity and location.   
Researchers concur that age-related effects on the brain are complex and 
influenced by the perceptual and cognitive demands of the task and the interaction among 
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brain regions.  Even if aging only affected one region, which it clearly does not, it can 
reflect age-related changes of activation in many other areas.  In addition to this natural 
complexity, it is difficult to compare findings across studies due to the use of different 
stimulus materials and various levels of task demand.   
In summary, there are many factors involved in cognitive changes across the 
lifespan that can be measured via behavioral and neurophysiologic studies.  Cognitive 
neuroscience of aging investigates concurrent age-related changes in cognition and in the 
brain.  This bridge of disciplines has provided significant insight into the mutual brain-
behavior relationship.  It is also important to measure the central and behavioral changes 
across an age continuum to reveal finite differences that may not be evident in older 
adults.  Investigations of age-related changes to the ventral and dorsal streams that have 
been discussed primarily focus on older adults.  In working memory and concurrent 
sound segregation studies, it is important to include middle-aged adults to investigate 
changes along the aging process.  Even if there was a single culprit of age-related central 
function, it is almost impossible to identify this due to the myriad interactions and neural 
plasticity of the brain.  Conflicting results among studies can be due to this interaction or 
methodological differences in research designs.  For example, complexity of task demand 
leading to increased compensation will activate different cortical processes. In general, it 
has been observed that older adults use a more diffuse cortical network than young 
adults.  
Bilateral activation may lead to improved behavioral responses in older adults 
compared to lateralized processing in older adults.  However, this is not always the case.  
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Age-related changes have also been observed in domain-specific and domain general 
areas.  If changes in the aging auditory system can be better understood then top-down 
compensation strategies such as auditory training can be used improve everyday listening 
situations.  In an effort to isolate age-related changes that may be due to changes in the 
periphery it is important to included middle-aged adults since they have normal 
peripheral systems.  Therefore, this study was designed to examine the central auditory 
“what” and “where” pathways in young and middle-aged adults with normal hearing.  
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CHAPTER 2: OBJECTIVES AND HYPOTHESES 
 
Objective 
The aim of this study was to examine neurophysiological mechanisms in the 
central processing of the auditory “what” and “where” pathways in young and middle-
aged adults involving different cognitive processes: attention and working memory.     
 
Hypotheses 
This study included two protocols: an attention task and a working memory task.  
During the attention task, participants were instructed to evaluate the pitch or location of 
each individual stimulus.  In the working memory task, participants were instructed to 
evaluate if the current stimulus was the same or different pitch or location as the previous 
stimulus.   
Based on previous research (Anderer, Semlitsch & Saletu, 1996; Polich, 1997), it 
was hypothesized that event-related potentials (i.e., the N1, P2 and P3) in middle-aged 
adults (compared to young adults) would have prolonged latencies and decreased 
amplitudes in general.  However, it was hypothesized that age-related effects would be 
greater in the working memory task compared to the attention task because young and 
middle-aged adults have been found to have similar attentional processes (Andres, 
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Parmentier & Escera, 2006) and the working memory task relies on more complex 
cognitive skills than the attention task.   
Moreover, it was hypothesized that ERPs would reveal greater processing effort 
for the “what” compared to the “where” condition for both age groups.  This hypothesis 
was based on reports by Anourova et al. (2001) and DeSantis et al. (2007) stating that the 
“where” condition is easier than the “what” condition as evidenced by faster processing 
times.   
Behavioral results were expected to show similar accuracy and reaction times for 
both groups in the attention task. Although accuracy scores were hypothesized to be the 
same for young and middle-aged adults in the working memory task it was expected that 
middle-aged adults would have slower reaction times due to increased processing time 
for the working memory component (Chao & Knight, 1996; Salthouse & Babcock, 
1991).  It was important to compare the attention and working memory tasks in an effort 
to differentiate the age-related effects of working memory and “what” and “where” 
conditions when the subject was attending versus not-attending to the previous stimulus.   
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CHAPTER 3: EXPERIMENTAL DESIGN 
 
Participants 
Ten young (mean age = 27.4, SD = 3.66, range 20-35 years old) and eleven 
middle aged adults (mean age = 53.56, SD = 4.66, 45-60 years old) were recruited from 
the student and faculty population of Montclair State University and the nearby 
community.  Three males were included in the young adult group and four males were 
included in the middle-aged adult group.  Prior to evaluation, all participants provided 
informed consent in accordance with the Montclair State University Institutional Review 
Board.  Participation was provided on a voluntary basis. 
 
Pre-testing procedures 
All subjects had hearing thresholds of 25 dB HL or less from 250-4000 Hz and no 
middle ear pathology.  Distortion product otoacoustic emissions (DPOAEs), a measure of 
peripheral hearing were recorded however present DPOAEs were not a requirement for 
inclusion in the study.  A MAICO ERO-SCAN OAE test system was used to screen 
DPOAEs at 1.5k, 2k, 3k, 4k, 5k & 6k Hz.  A “PASS” result was defined as a signal-to-
noise ratio of at least 6 dB at a minimum of four of six frequencies.  All young adults 
passed DPOAE screening, bilaterally.  Seven middle-aged participants passed DPOAE 
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screening bilaterally.  One middle-aged subject passed unilaterally.  Three middle-aged 
participants referred the DPOAE screening, bilaterally.  
An ipsilateral acoustic reflex threshold at 1k Hz was recorded, bilaterally, as a 
measure of retrocochlear function from all subjects.  There was a negative history of 
auditory processing or neurological pathology.   
Although not an exclusion criteria, participants completed selected short term 
memory tests from the Wechsler Adult Intelligence Scale (WAIS).  All subjects 
completed this behavioral short term working memory task including digits forward, 
digits backward and letter-number sequencing (Figure 1).  A repeated measured ANOVA 
was performed with the 3 subtests (digits forward, digits backward and letter-number 
sequencing) as within subject factors and age group as a between subject factor.  In total 
(considering the 3 subtests as a whole), working memory scores approached significance 
F(1,19) = 4.107, p=0.057 with a trend for young adults to score higher (better) than the 
middle-aged adults.  An independent sample t-test revealed no significant working 
memory score differences in digits forward (t=1.615, dF = 19, p=0.123), digits backward 
(t=1.375, dF = 19, p=0.185) or letter-number sequencing (t=1.876, dF = 19, p=0.076) 
between age groups.   
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Stimuli 
 One of two complex sounds consisting of five harmonics (fo 230 Hz or 340 Hz) 
was presented at 70 dB SPL at either a right or left speaker.  The two frequencies were 
chosen because they do not share any harmonics. The five harmonics for the first 
complex sound were 230, 460, 690, 920 & 1150 Hz.  The five harmonics for the second 
complex sound were 340,680,1020, 1360 and 1700 Hz.   Each of two Rokit5 speakers 
were positioned at ear level at +/- 90° azimuth.  There were two components to each 
stimulus: pitch and location.  Stimuli were sequenced so that the “what” and/or “where” 
component of each target stimulus (S2) was a match or non-match to the previous 
Figure 1. Results of the 3 subset short term memory tests 
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stimulus (S1).  The frequency (F) and location (L) of each stimulus could be the same as 
(S) or different from (D) the preceding stimulus.  Therefore, stimuli were referenced to 
the preceding stimulus as follows: FSLD, FDLS, FSLS, FDLD.  S2 could match the 
“what” condition regardless of location (LS or LD); S2 could match the “where” 
condition regardless of pitch (FS or FD).  In short, stimuli could match either the “what” 
or “where” condition, match both conditions, or be a nonmatch for either condition when 
compared to the previous stimulus.  A visual example of stimuli presentation for the 
“what” and “where” conditions in both the attention and working memory tasks is 
provided in Figure 2.   
Each stimulus was 500 ms in length.  A variable interstimulus interval (ISI) of 
1300-1600 ms was used to prevent timed expectancy and fatigue.  A variable ISI would 
also cause a latency jitter in the ERP which diminished the impact of alpha artifact.   
For the “what” and “where” conditions of the attention and working memory 
experiments, subjects listened to 2 of 4 lists containing 560-574 stimuli.  Each list was 
approximately 13 minutes in length.  “What” and “where” conditions were 
counterbalanced across subjects to prevent an order effect.  All lists contained identical 
stimuli presented in a pseudo randomized order.  However, a component (i.e. 
pitch/location) was not presented more than three times consecutively. This was used to 
prevent a reduction in ERP amplitude due to repetition of a stimulus.   
  
40 
 
 
 
 
Figure 2. Visual representation of identical stimuli in the “what” and “where” 
conditions of the Attention and Working Memory Tasks. 
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Testing Environment 
Subjects were seated in a single walled, sound-attenuated booth.  Two 
loudspeakers were positioned at +90° and -90° azimuth.  Each speaker was positioned at 
ear level and a distance of 1 meter.  There was a monitor that displayed “ready” and 
“rest” prompts to inform participants of the beginning and end of each recording session.   
 
ERP Test Preparation 
 All subjects were fit with an elastic 64 channel electrode cap (Neurosoft).  
Electrodes were located according to a modified version of the International 10-20 
system (Jasper, 1958).  To monitor eye blinks, two additional electrodes were placed at 
transverse locations at the left eye.  An electrode at the bridge of the nose was used as a 
reference. Saline conducting gel was applied to each electrode to improve impedance. 
Subjects wore a medical grade cervical collar to restrict head movement.  
 
Experimental Task 
A practice session of ten stimuli was presented at the beginning of each session to 
familiarize subjects with the “what”/”where” conditions and to ensure they could perform 
the tasks.  As stated below, subjects were instructed to evaluate either pitch or location. 
Subjects were given a break between the “what” and “where” conditions.  Subjects 
returned another day to participate in Protocol 2 (Working Memory task).  Subjects 
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listened to the same lists in the same condition order as protocol one.  Each session was 
approximately three hours.    
 
Protocol 1: Attention Task  
As previously stated, this is termed an attention task since comparison to the previous 
stimulus is not required.  However, stimuli were coded in the same fashion for both this 
and the working memory task.  
 
A. What Condition 
Subjects listened to a train of stimuli.  They were instructed to press the left button if 
the sound was low pitch or the right button if the sound was high pitch.  They made their 
decision for each individual stimulus.  They were informed to make their response based 
on the pitch, irrespective of location.  There was a printed label above the response box 
labeled “PITCH” to remind the subject of the experimental condition. 
 
B. Where Condition:    
Subjects listened to a train of stimuli.  They were instructed to press the left button if 
the sound was presented from the left speaker or the right button if the sound was 
presented from the right speaker. They made their decision for each individual stimulus.  
They were informed to make their response based on location, irrespective of pitch.  
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There was a printed label above the response box labeled “LOCATION” to remind the 
subject of the experimental condition. 
 
Protocol 2: Working Memory Task 
A. What Condition:  
Subjects listened to a train of stimuli.  They compared the pitch of the current 
stimulus to the previous stimulus.  They were instructed to press the left button if the 
sound was the same pitch as the previous stimulus or the right button if the sound was a 
different pitch than the previous stimulus.  A decision was made for each stimulus except 
the first stimulus presentation.  The response was based on pitch, regardless of location.  
There was a printed label above the response box labeled “PITCH” to remind the subject 
of the experimental condition. 
 
B. Where Condition: 
Subjects listened to a train of stimuli.  They compared the location of the current 
stimulus to the previous stimulus.  They were instructed to press the left button if the 
sound was the same location as the previous stimulus or the right button if the sound was 
a different location than the previous stimuli.  A decision was made for each stimulus 
except the first stimulus presentation.  The response was based on location, regardless of 
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pitch.  There was a printed label above the response box labeled “LOCATION” to remind 
the subject of the experimental condition. 
 
EEG Recording and Measurement: 
Stimuli was digitized and presented via STIM software of the Neuroscan 2 
system.  Cortical evoked responses were captured via a 64 channel electrode cap 
(Neurosoft).  Scalp electrodes were referenced to a nose electrode.  Two transverse 
electrodes (anterior and lateral to the left eye) served as monitors for eye blinks.  The 
ground electrode (APZ) was located 4 cm anterior to FZ on the midline.  Impedance was 
kept below 10k Ohms and controlled during the recording session.  Ongoing EEG 
activity was amplified, band-pass filtered from 0.15 to 70 Hz (slope: -12 dB per octave), 
and recorded at a sampling rate of 1000 Hz (Synamps RT and Neuroscan 4.5).  Digitized 
individual sweeps of the EEG activity, starting at 100ms prior to the onset of the 
waveform activity of the stimulus were stored for off-line analysis, averaging and digital 
filtering through the Scan 4.5 acquisition interface system (SCAN, Compumedics 
Neuroscan, 2003). 
The EEG was time-locked to the onset of the individual stimulus.  Each epoch 
consisted of a 100 ms baseline prior to the onset of the stimulus, followed by a 1500ms 
post-stimulus segment.  Off-line signal averaging was carried out after artifact rejection 
(based on VEOG waveform exceeding +/- 50 µV), linear detrending procedures, low-
pass (20 Hz) and band-stop (8-13 Hz) digital filtering with a filter slope of -48 dB/octave, 
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and baseline correction procedures (based on the first 100 data points).  Averaged ERPs 
were based on a minimum of 80 sweeps per stimulus type (FSLS, FDLS, FSLS, FDLD).  
 
ERP Data Analysis 
Temporo-Spatial Principal Components Analysis (TSPCA) 
Temporo-spatial principal component analysis (TSPCA) was used to extract 
distinct components describing the variance contributions of temporally and spatially 
overlapping ERP components that were difficult to distinguish with traditional ERP 
measures (Kayser et al., 2001).  TSPCA, a two-step statistical procedure, can facilitate 
analysis of ERP components and has been shown to be an effective method of 
characterizing condition effects.  Temporal PCA uses time points as variables and spatial 
PCA uses electrodes as variables, each extracting a limited number of factors that 
represent significant changes in variance across time and space.  The factor scores 
initially obtained from temporal PCA are applied to spatial PCA in order to cross 
reference the timing of significant cortical events with topographical location(s) on the 
scalp.  Together, the two analyses allow ERP components that may occupy similar time 
courses to be separated topographically.  Furthermore, instead of arbitrarily selecting a 
single electrode to represent an experimental condition, TSPCA allows a condition to be 
statistically evaluated across a cluster of electrodes.  This two-step procedure is 
particularly advantageous when ERP components are not sufficiently distinct in either 
domain by itself (i.e. P300 and SFN) (Dien, Beal & Berg, 2005; Dien, 2010). 
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Adhering to the above described analysis protocol, a temporal PCA was followed 
by a spatial PCA to examine auditory ERPs time-locked to the stimuli, relative to a 
100ms pre-stimulus baseline.  Prior to data processing, but following data collection, the 
sampling rate of the ERPs was reduced from 1000 to 200 Hz to ensure a reasonable 
signal-to-noise ratio (a minimum of 10 observations for each variable) for the evaluation 
of the time course in a Temporo-Spatial Principal Components Analysis (TSPCA).  PCA 
analysis settings (covariance matrix, Promax rotation, Kappa=3, Kaiser normalization, 
extraction of a limited number of factors with an eigenvalue >1) were based on an 
established protocol that was shown to yield excellent results for ERP datasets (Dien et 
al., 2005). 
In the attention task, the input to the temporal PCA consisted of 215 variables 
(215 time points between -100 -995 ms after stimulus onset) x 10,416 observations (21 
participants x 62 electrodes x 8 conditions).  The eight conditions were comprised of four 
stimulus types (FSLS, FSLD, FDLS, FDLD) in two pathways (“what”, “where”).  The 
extraction of a limited number of factors with an eigenvalue >1 resulted in 13 temporal 
factors.  The factor scores of these 13 temporal factors were subsequently used in the 
spatial PCA.  The input to the spatial PCA consisted of 62 variables (electrodes) x 1,920 
observations (21 participants x 13 temporal factors x 8 conditions). 
Temporal PCA extracted 13 temporal factors with an eigenvalue >1, explaining 
97.644% of the total variance.  The sixth temporal factor (100-170 ms, peak 125 ms) 
corresponded to the N1.  The fourth temporal factor (165-255 ms, peak 200 ms) 
corresponded to the P2.  The tenth temporal factor (255-335 ms, peak 280 ms) 
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corresponded to the N2.  The second temporal factor (325-455 ms, peak 365 ms) 
corresponded to the P3.  The twelfth temporal factor (485-545 ms, peak 520 ms) 
corresponded to a sustained negativity.  The temporal factors predicted for the above ERP 
components are depicted in Figure 3.   
 
 
Spatial PCA extracted four spatial factors with an eigenvalue >1, explaining 
93.722% of the total variance.  Maps of the topographic distribution of these four spatial 
factors (SF) are illustrated in Figure 4.  Results indicated SF1 is located in the occipital 
region, SF2 in the frontal region, SF3 in the left central region and SF4 in the right 
central region.  
 
Figure 3. Temporal factor loadings for TF2, TF4, TF6, TF10, TF12 in the Attention Task. 
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For the working memory task, the input to the temporal PCA consisted of 215 
variables (215 time points between -100 and 1000 ms after stimulus onset) by 10,416 
observations (21 participants x 62 electrodes x 8 conditions).  The eight conditions were 
comprised of two pathways (“what” and “where”) for 4 stimuli (FSLS, FSLD, FDLS, 
FDLD).  The extraction of a limited number of factors with an eigenvalue > 1 resulted in 
9 temporal factors.  The factor scores of these 9 temporal factors were subsequently used 
in the spatial PCA.  The input to the spatial PCA consisted of 62 variables (electrodes) x 
1512 observations (21 participants x 9 temporal factors x 8 conditions). 
Figure 4. Spatial factor loadings for Occipital (SF1), Frontal (SF2), Left 
Central (SF3) and Right Central (SF4) spatial factors in the Attention Task.   
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Temporal PCA extracted nine temporal factors with an eigenvalue >1, explaining 
96.854% of the total variance.  The third temporal factor (200 – 365 ms, peak 255 ms) 
corresponded to the P2.  The eighth temporal factor (295 – 400 ms, peak 335 ms) 
corresponded to P3 at occipital and central electrode sites and a sustained frontal 
negativity at frontal and central electrode sites.  The temporal factors predicted to 
represent the above ERP components are depicted in Figure 5.  Refer to Table 1 for 
temporal factor loadings of the attention and working memory tasks. 
 
  Figure 5. Temporal factor loadings for TF3 and TF8 in the Working Memory Task.  
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 Spatial PCA extracted four spatial factors with an eigenvalue >1, explaining 
96.128% of the total variance.  Maps of the topographic distribution of these four spatial 
factors are illustrated in Figure 6.  Results indicated that SF1 is located in the occipital 
region, SF2 in the frontal region, SF3 in the central region and SF4 in the right frontal 
temporal region.. 
 
 
  
Figure 6. Spatial factor loadings for Occipital (SF1), Frontal (SF2), Central (SF3) 
and Right Frontal Temporal (SF4) spatial factors in the Working Memory Task.  
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Time interval 
In Attention 
Task 
Temporal 
Factor 
 Time Interval in 
Working Memory 
Task 
Temporal Factor 
100-170 ms (N1) 6  200-335 ms (P2) 3 
165-255 ms (P2) 4  260-445 ms (SFN) 8 
255-335 ms (N2) 10    
325-455 ms (P3) 2    
485-545 ms (SN) 12    
 
 
 
   
Table 1: Time intervals for temporal factor loadings in the Attention and Working Memory Tasks. 
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CHAPTER 4: RESULTS 
Behavioral scores were analyzed for reaction times and accuracy.  A three-way 
repeated measures ANOVA with factors attention/working memory, what/where task and 
age was performed.   
A repeated measures ANOVA was also performed on electrophysiological data 
with pathway, stimulus and location as within subject factors and age group as a between 
subject factor.  Effects of pathway and group or any interactions with either of these two 
parameters will be discussed.  Effects of stimulus are not discussed as they are not of 
theoretical significance to this study.   
Electrophysiological findings will be reported on N1, P2, N2, P3 and a sustained 
negativity at the expected scalp distributions.  The analysis of the grand averaged original 
waveforms as well as difference waves will be discussed.  As previously stated, in the 
attention task the following spatial factors (SF) represent groupings of the following 
electrode sites: SF1= occipital; SF2= frontal; SF3= left central; SF4=right central.  In the 
working memory task, the following spatial factors represented groupings of following 
electrode sites: SF1= occipital; SF2= frontal; SF3=central; SF4= right frontal temporal.  
In both experiments, N1 was defined as the first negative peak occurring 80-125ms after 
stimulus onset over frontocentral electrode sites.  P2 was defined as the second positive 
peak occurring 150-275ms after stimulus onset across frontocentral electrode sites.  N2 
was defined as the second negative deflection occurring 200-350ms over frontal electrode 
sites.  P3 was defined as the third positive peak occurring 300-600ms over centro-parietal 
scalp electrodes.  Sustained negativity was defined as a slow negative deflection found 
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between 485-545ms at frontal and left or right central electrode sites.  Figure 7 represents 
the aforementioned ERP components.   
 
 
 
Difference waves were generated to represent the electrophysiological difference 
between “what” and “where” pathways in young and middle-aged adults.  To accomplish 
this, we subtracted the “where” from “what” waveforms in both age groups.  In the 
attention task, young adults “what” and “where” pathways were differentiated earlier than 
middle-aged adults.  At parietal-occipital electrode sites (SF1), a group effect approached 
significance from 250-505 ms (TF2 & TF12) and reached significance between 395-590 
ms (TF13) (Figure 8).  Referring back to the original grand averaged waveforms 
indicated these temporal factors reflected a P3 component at these electrode sites.  
Figure 7: Example of N1, P2, N2, P3 and Sustained Negativity ERP components. 
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Original waveforms indicated that for both groups the “what” compared to the “where” 
pathway was more positive at these time periods (250-590 ms).   
 
 
 
Difference waves were also generated as before to further analyze ERP data in the 
working memory task.  There was a group difference between 260-445 ms (TF8) at 
frontal and central electrode sites (Figure 9).  Middle-aged compared to young adults 
displayed a greater processing negativity at this time interval for the “what” pathway. 
 
Figure 8. Grand-averaged and difference waveforms for young and middle-aged 
adults in the Attention Task. 
Figure 9. Grand-averaged and difference waveforms for the Working Memory Task. 
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Protocol 1: Attention  
Behavioral Results: 
There were no accuracy differences for either group or pathway in the attention 
task.  Both groups achieved an accuracy score of at least 80% in the “what” and “where” 
conditions.  However, there was a pathway effect, F(1,19)=5.437, p=0.031, for reaction 
times.  Reaction times were shorter for the “where” condition compared to the “what” 
condition.  Figure 10 represents accuracy scores and reaction times for the “what” and 
“where” conditions.  
 
Figure 10. Accuracy scores and reaction times for the “what” and “where” conditions in 
the Attention Task. 
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ERP Results: 
Pathway effect (“what” versus “where” ) 
 Pathway effects were very strong in the attention task as was evidenced in N1, P2, 
N2, P3 and SFN components.  Overall, waveform morphology of the “what” pathway 
was more positive than the waveform morphology of the “where” pathway.  Figure 11 
displays significant pathway effects in the attention task.  The earliest pathway effect 
occurred around 125 ms and lasted through 520 ms.   
 
 
N1 
A main effect of pathway was found for the N1 (TF6) between 100-170 ms at the 
frontal electrode sites (SF2), F (1,19)= 5.710, p= 0.027; left central electrode sites (SF3) , 
F (1,19)= 10.590, p= 0.004; and right central electrodes sites (SF4) p=0.007.  Comparison 
of the means as well as the grand averaged waveforms showed more N1 negativity in the 
“where” condition compared to the “what” condition at frontal and left & right central 
Figure 11. Grand-averaged waveforms for pathway effects in the Attention Task.   
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electrode sites. ERP waveforms depicting pathway effects on the N1can be seen in Figure 
12. 
 
 
P2 
For the P2 (TF4) the effect of pathway was present between 165-255 ms at left 
central electrode sites (SF3), F(1,19)= 9.029, p= 0.007; and right central electrode sites 
(SF4), F(1,19)=5.260, p= 0.033.  Comparison of the means as well as the grand averaged 
waveforms showed increased P2 amplitude for the “what” compared to the “where” 
condition at left and right central electrode sites (SF3 & SF4, respectively).  ERP 
waveforms depicting pathway effects on the P2 can be seen in Figure 13. 
Figure 12. Grand averaged waveforms reflecting the N1 (100-170 ms) at frontal and left & right 
central electrodes. 
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N2 
There was an effect of pathway for the N2 component between 255-335 
ms(TF10) at frontal electrode sites (SF2) F(1,19)= 7.339, p=0.014.  Comparison of the 
means as well as the grand averaged waveforms showed more N2 negativity in the 
“where” versus “what” condition.  ERP waveforms depicting pathway effects on the N2 
can be seen in Figure 14. 
 
 
Figure 13. Grand averaged waveforms reflecting the P2 (165-255 ms) at left and right 
central electrodes.   
Figure 14. Grand averaged waveforms representing the N2 (255-335 ms) at frontal 
electrodes.  
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P3 
There was a pathway effect  for the P3 component between 325-455 ms ( TF2) at 
occipital sites (SF1) F(1,19)= 9.842, p=0.005, left central (SF3) F(1,19)= 19.770, 
p<0.001 and right central electrode sites (SF4)  F(1,19)= 12.918, p=0.002.  Comparison 
of means as well as grand averaged waveforms showed increased P3 amplitude for the 
“what” condition compared to the “where”  condition.  ERP waveforms depicting 
pathway effects on the P3 can be seen in Figure 15. 
 
 
  
Figure 15. Grand averaged waveforms representing the P3 (325-455 ms) at occipital and left & right 
central electrodes. 
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SN 
Lastly, there was a pathway effect for a sustained negativity between 485-545 ms 
(TF12) at frontal electrode sites (SF2) F(1,19) = 4.759, p=0.042;  left central (SF3) 
F(1,19) = 25.037, p<0.001 and right central electrode sites (SF4) F(1,19) = 10.232, p = 
0.005.  Comparison of the means as well as the grand averaged waveforms showed an 
increased negativity for the “where” vs. “what” condition at frontal and left & right 
central electrode sites.  ERP waveforms depicting pathway effects of the SN can be seen 
in Figure 16. 
 
  
Figure 16. Grand averaged waveforms reflecting SN (485-545 ms) at frontal and left and 
right central electrodes. 
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Temporal Factor Spatial Factor Pathway Group Pathway x Group 
TF6 
100-170 ms 
 
SF2 0.027   
SF3 0.004   
SF4 0.007   
TF4 
165-255 ms 
SF3 0.007 0.021  
SF4 0.033   
TF10 
255-355 ms 
SF2 0.014   
TF2 SF1 0.005  0.042 
325-455 ms SF3 <0.001   
SF4 0.002   
TF12 
485-545 ms 
SF1   0.05 
SF2 0.042   
SF3 <0.001   
SF4 <0.005 0.033  
 
Group effect 
  
  
Table 2: Significant findings at indicated temporal and spatial factor loadings in the Attention Task. SF1 
represents occipital electrodes, SF2 frontal electrodes, SF3 left central electrodes and SF4 right central 
electrodes.   
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P2 
A main effect of group was found for the P2 component (TF4) at left central 
electrode sites(SF3) F(1,19) =6.288, p=0.021.  Comparison of the means, as well as the 
grand averaged waveforms in this time interval showed an increased P2 amplitude for the 
young adults compared to the middle-aged adults. (Figure 17) 
 
  
Figure 17. Grand averaged waveforms reflecting  P2 (165-255 ms) at left central electrodes.  
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SN 
A main effect of group was also found for sustained negativity (TF12) at right 
central electrode sites (SF4). F(1,19) = 5.277, p=0.033.  Comparison of the means as well 
as the grand averaged waveforms showed an increased sustained negativity around 520 
ms for the young adults compared to the middle aged adults in this attention task (Figure 
18). All other group effects were found to be non-significant.   
 
 
  
Figure 18. Grand averaged waveforms reflecting SN (485-545 ms) at right central electrodes. 
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Pathway by group 
P3 
a. Onset of P3 
There was a pathway by group effect for the P3 component (TF2) between 325-455 
ms at parieto-occipital electrode sites (SF1) F(1,19)=4.760, p=0.042.  Grand averaged 
waveforms indicated that the “what” pathway evoked a larger P3 than the “where” 
pathway in young adults.  In middle-aged adults this difference of pathways was not 
observed.  Post-hoc comparisons were conducted to explore the nature of this interaction 
effect.  Independent samples t-tests indicated no significant difference between young 
and middle-aged adults in either pathway (Figure 19).  Bonferroni corrected paired-
sample t-tests comparing both pathways for each group separately indicated only the 
young adults had an increased P3 amplitude for the “what” compared to “where” 
condition t=3.428, dF =9, p=0.043.  In other words, the P3 amplitude in “what” and 
“where” conditions did not differ in middle-aged adults  (Figure 20). 
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Figure 19. Grand averaged waveforms and topographical maps reflecting similar 
processing of each pathway in young and middle-aged adults in the Attention Task.   
 
Figure 20. Grand averaged waveforms and topographical maps reflecting increased P3 
amplitude (325-455) for “what” compared to “where” pathway in young adults.  This 
difference was not observed in middle-aged adults.  
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b. Continuation of P3 
A continuation of a significant interaction effect for P3 was observed at TF12 
between 485-545 ms at parieto-occipital electrode sites (SF1) F(1,19)=4.3984, p=0.05.  
Grand averaged waveforms indicated that this TF reflected a prolonged P3 at these 
electrode sites.  Grand averaged waveforms indicated that both groups had increased P3 
amplitude for the “what” compared to “where” condition.  Post-hoc comparisons were 
conducted to explore the nature of this interaction effect.  Independent samples t-tests 
indicated a group difference in the “where” pathway t=-2.795, dF=9, p=0.016. 
Comparison of means as well as grand averaged waveforms indicated the “where” 
pathway for young adults was significantly more negative than the “where” pathway for 
middle-aged adults.  The middle-aged adults remain more positive in the “where” 
pathway while the young adults have completed their P3 processing (Figure 21). Paired 
sample t-test comparing both pathways for each group separately indicated that both 
middle-aged and young adults had more negativity at this time period for the “where” 
compared to “what” condition (p=0.002 and p=0.001, respectively). In other words, 
young & middle-aged adults had a prolonged P3 for the “what” pathway, but the 
differentiation of the pathways started earlier for the young adults (because the early part 
of the P3 was significant) (Figure 22). 
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Figure 21. Grand averaged waveforms and topographical maps indicating a group 
difference in the “where” pathway for the prolonged P3 in the Attention Task. 
Figure 22. Grand averaged waveforms and topographical maps indicating a 
prolonged P3 in the “what” pathway for young and middle-aged adults in 
the Attention Task.  
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Protocol 2:  Working Memory 
Behavioral Data: 
There were no accuracy differences for either group or pathway in the working 
memory task.  Both groups scored an accuracy of at least 80% on both “what” and 
“where” conditions.  There was a pathway effect F(1,19)=9.820, p=0.005 on reaction 
times.  Reaction times were faster for the “what” condition compared to the “where” 
condition for both groups. Figure 23 represents accuracy scores and reaction times for 
each group in each condition. 
 
 
  
Figure 23. Accuracy scores and reaction times for young and middle-aged adults in the 
“what” and “where” conditions of the Working Memory Task. 
69 
 
 
 
ERP Results: 
Pathway effect: 
Pathway effects occurred later for the working memory task than for the attention 
task.  Significant findings in the working memory task can be found in Table 3. 
P2 
There was a pathway effect for the P2 component between 200-335 ms (TF3) at 
frontal (SF2), F(1,19)=7.858, p=0.011; and central (SF3) electrode sites, F(1,19)=15.628, 
p=0.041.  Comparison of the means as well as the grand averaged waveforms showed 
increased P2 amplitude for the “where” vs. the “what” condition at frontal and central 
electrode sites (Figure 24). 
 
 
 
 
  
Figure 24. Grand averaged waveforms reflecting pathway effect at P2 (200-335 ms) at frontal 
and central electrode sites in the Working Memory Task. 
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Group effect 
N2 
There was a group effect for N2 (TF3) between 200-365 ms at occipital (SF1) 
electrode sites F(1,19)=9.093, p=0.007.  Comparison of the means as well as the grand 
averaged waveforms showed increased amplitude of the N2 in middle-aged compared to 
the young adults (Figure 25). 
 
 
 
P3 
There was a main effect of group for the P3 component (TF8) at approximately 
335 ms at occipital (SF1), F(1,19)=7.842, p=0.011, and central (SF3) electrodes, 
F(1,19)=5.053, p=0.037.  Comparison of the means as well as the grand averaged 
waveforms showed increased amplitude at 335 ms in young compared to the middle-aged 
adults (Figure 26). 
Figure 25. Grand averaged waveforms reflecting group effect for N2 (200-365 ms) at 
occipital electrodes in the Working Memory Task. 
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Pathway by Group effect    
There was a pathway by group effect around 330 ms (TF8) at frontal (SF2) 
F(1,19)=5.801, p=0.026 and central  (SF3) electrode sites  F(1,19)=6.812, p=0.017.  
Grand averaged waveforms indicated that multiple ERP components may be overlapping 
at the frontal electrode sites representing a sustained frontal negativity and occipital-
central electrode sites reflecting a P3.  Hence, we will discuss the pathway by group 
findings for P3 and a sustained negativity combined.  Examination of the waveforms 
indicated that young adults have a clearly defined N1, P2, N2 and P3 component 
combined with a slow negative wave.  The middle-aged adults, at frontal and central 
electrode sites, have a clearly defined N1 and P2 but a shallow N2 and shallow P3 
combined with a slow negative wave.  Hence, the amplitude of the P3 in middle-aged 
adults may be reduced because of the over-riding negativity later in the waveform.   
Grand averaged waveforms indicated that young adults did not show task related 
differences for the “what” or “where” conditions as evidenced by equivalent waveforms.  
However, the grand averaged waveforms of middle-aged adults indicated a greater 
Figure 26. Grand averaged waveforms reflecting group effect for P3 (295-400 
ms) at occipital electrodes in the Working Memory Task. 
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negativity in the “what” compared to “where” condition (Figure 27).  Post-hoc 
comparisons were conducted to explore the nature of this interaction effect.  Independent 
samples t-test comparing both age groups on the “what” pathway separately indicated a 
greater sustained negativity for the middle-aged compared to young adults at frontal 
(SF2) t=3.078, dF=19, p=0.026 and central (SF3) electrode sites t=2.417, dF=19, 
p=0.006.  There was no significant difference for the “where” pathway between age 
groups.  Paired sample t-tests indicated only middle-aged had increased negativity for the 
“what” compared to “where” condition at frontal (SF2) t=2.690 dF=10, p=0.023 and 
central electrode sites (SF3) t=2.362 dF=10 p=0.040.  Also, topographical maps at this 
timeframe (350 ms) did not display processing negativity for either the “what” or 
“where” conditions in young adults.  The middle-aged, however, displayed greater 
processing negativity in the “what” compared to “where” condition. 
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 Figure 27. Grand averaged waveforms and scalp topographies reflecting pathway by group 
interaction for P3/SN (295-400 ms) in the Working Memory Task. 
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Temporal Factor Spatial Factor Pathway Group Pathway x Group 
TF3 
200-335 ms 
SF1  0.033  
SF2 0.011   
SF3 0.041   
SF4    
TF8 
295-400 ms 
SF1  0.007  
SF2   0.026 
SF3  0.037 0.017 
 
 
 
 
  
Table 3: Significant findings at indicated temporal and spatial factor loadings in the 
Working Memory Task. SF1 represents occipital electrodes, SF2 frontal electrodes, 
SF3 central electrodes and SF4 right frontal-temporal electrodes.   
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In the attention task, young adults displayed increased P3 amplitude in the “what” 
condition compared to the “where” condition.  The middle-aged adults displayed similar 
P3 amplitude in both the “what” and “where” condition in the attention task.  Conversely, 
in the working memory task young adults displayed similar sustained frontal negativity in 
the “what” and “where” conditions while the middle-aged adults displayed a greater 
sustained frontal negativity in the “what” compared to the “where” condition.  To further 
investigate the relationship between the P3 in the attention task and the sustained frontal 
negativity in the working memory task a correlation analysis was performed.  Correlation 
analyses (Pearson’s r, 2-tailed) revealed a strong correlation (r=-0.56) between the later 
part of the P3 (TF12) at parietal-occipital electrodes (SF1) in the attention task and the 
SFN (TF8) at frontal (SF2) and central (SF3) electrodes in the working memory task 
(p=0.008).  The scatterplot (Figure 28) indicates that individuals with a prolonged P3 for 
the attention task had a greater sustained frontal negativity during the working memory 
task.  This was only true for the “what” pathway.  No significant correlations were 
observed for the “where” pathway.   
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  Figure 28: Scatterplot displaying correlation between P3 in the Attention Paradigm and SFN in the 
Working Memory Task. 
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CHAPTER 5: DISCUSSION 
Protocol 1: Attention  
Behavioral Results:  
Both groups performed significantly faster in the “where” compared to the “what” 
attention task.  This finding is in agreement with previous findings of shorter reaction 
times in auditory spatial compared to non-spatial  tasks (Anourova et al., 2001; Alain et 
al., 2001).  This behavioral evidence, in addition to electrophysiological evidence 
provided below, suggests processing of spatial cues is faster than nonspatial cues.    
ERP Results: 
Overall, this research supports previous findings that dissociation of the “what” 
and “where” pathways can be seen as early as 100 ms.  Specifically, N1 and N2 
components are sensitive to spatial characteristics as evidenced by increased negativity of 
N1 & N2 components in the “where” condition.  Also, non-spatial features are processed 
in the “what” condition at the P2.  Overall, there was increased negativity in the “where” 
condition with negative deflections displaying increased amplitudes and positive 
components displaying reduced amplitudes in the “where” versus “what” condition.  A 
parsimonious explanation for this observation is that different cortical generators are 
activated during the “what” and “where” conditions leading to these differences in 
amplitude throughout the ERP waveform.    
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In this study, both the young and middle-aged adults show “what” and “where” 
pathway dissociations in the attention task beginning at N1 (125 ms).  Although few, if 
any, ERP studies have investigated the auditory dual pathways in a pure attention task, 
this is consistent with initial pathway dissociation occurring after 100ms post-stimulus 
onset in passive, non-attending, “what” and “where” experiments (DeSantis et al., 2007; 
Lewald & Getzmann, 2011; Altman, Bledowski, Wibral & Kaiser, 2007). With evidence 
of faster “where” compared to “what” processing (DeSantis et al., 2007) researchers 
suggest that spatial features are processed at the earlier N1 component and spectral 
features are processed at the later P2 component.  These findings provide additional 
support of this hypothesis with an increased N1 amplitude in the “where” compared to 
“what” condition and an increased P2 amplitude in the “what” condition compared to the 
“where” condition.  In the visual domain, Hillyard & Anllo-Vento (1998) found pathway 
dissociations for attended channel location cues at 80 ms and attended channel featural 
(i.e. color, shape) cues at 100-150 ms post-stimulus.  Current findings support previous 
results and show waveform morphology differences of the dual pathways occurring at 
125 ms with increased negativity of the N1 component  for the “where” condition and 
increased P2 amplitude at 200 ms for the “what” condition.    
The N1 consists of a complex of at least three subcomponents that are associated 
with scalp distributions over frontal, parietal and occipital electrode sites (Clark & 
Hillyard, 1996).  Although a “true” N1 component is often considered to depend on the 
physical and temporal aspects of the stimuli (Naatanen & Picton, 1987), N1 amplitude 
changes are not stimulus related in this study since identical stimuli were used for both 
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the “what” and “where” conditions.  N1 differences can also be attributed to task-related 
effects such as selective attention (Hillyard, Hink, Schwent, & Picton, 1973).  Hansen & 
Hillyard (1980) found that the effect of selective auditory attention on the N1 component 
not only causes an enlargement of the exogenous (stimulus-related) N1 component but 
also includes the addition of an endogenous (attention-related) component.  Therefore, 
top-down processing modulations can be seen as early as 100 ms in electrophysiological 
recordings.  With fMRI and MEG evidence, Ahveninen et al. (2006) suggested N1 
response amplitudes are modulated depending on task with posterior N1 activity 
enhanced by auditory spatial attention and anterior N1 activity enhanced by auditory 
featural  attention (Ahveninen et al., 2006). The current findings are in partial support of 
the above findings with increased N1 negativity in the “where” condition compared to the 
“what” condition at frontal and left & right central electrode sites.  However, an increased 
auditory featural attention at N1 was not found.  An explanation for this lack of findings 
could be the spatial limitations of ERP recordings.    
Pathway dissociation at 280 ms post-stimulus onset was also found. Grand 
averaged waveforms showed this was an N2 component over frontal electrode sites.  A 
greater negativity of N2 amplitude in the “where” compared to “what” condition was 
found.  The N2 component is associated with stimulus evaluation, attention and 
monitoring of errors (Karanasious et al., 2010).  Increased N2 amplitude across frontal-
central electrode sites represents a “novelty response” and may reflect a deviation or 
mismatch from a perceptual template (Folstein & Van Petten, 2008).  In a visual search 
paradigm, Luck & Hillyard (1994) found a posterior-contralateral  N2 (N2pc) when a 
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potential target was discriminated in the presence of competing distractors and concluded 
the greater N2 negativity reflects a more successful spatial filtering process that is used to 
suppress the processing of competing or irrelevant information.  The authors state that 
although the N2pc is highly correlated with discriminative processing it is not a pure 
measure of object discrimination because it only occurs in the presence of distractors.  
Gamble and Luck (2011) found an analogous auditory N2ac (anterior contralateral) 
suggesting that the brain is able to detect and localize a target sound from the mixed 
bilateral input by the 200-300 ms latency range.  There was also more positivity in the 
contralateral compared to ipsilateral waveform from 400-600 ms at posterior electrode 
sites.  Gamble and Luck suggested that N2ac, like N2pc, reflects an attention process 
involved in resolving competition between simultaneously presented stimuli.  Increased 
N1 amplitude in the “where” compared to “what” condition in the current study likely 
reflects a similar attention process to detect and localize the current stimulus with 
irrelevant and potentially distracting pitch characteristics. 
Soto and Blanco (2004) conducted a behavioral visual study and found a greater 
effect of spatial cueing compared to object cueing.  Similar to Luck & Hillyard (1994) 
they suggested that spatial cueing is more effective and possibly more primary than 
object-based selection.  The current findings provide additional support of faster spatial 
processing and slower processing of nonspatial cues as evidenced by N1 amplitude 
modulations for the “where” task and P2 amplitude modulations for the “what” task.   
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In conclusion, given support from multiple studies in both visual and auditory 
modalities and the use of identical stimuli across conditions, there is ample evidence of a 
dissociation between the dual pathways with faster processing of spatial cues.   
There was also a pathway by group interaction with young adults showing an 
increased P3 amplitude at parieto-occipital electrode sites for the “what” compared to 
“where” condition.  Middle-aged adults showed similar P3 amplitudes for each of the 
dual pathways at parieto-occipital scalp distributions.  Young adults also had a greater 
negativity at parieto-occipital electrode sites for the “where” condition compared to the 
middle-aged in this same condition.   
Examination of difference waves indicated that young adults have an earlier and 
greater differentiation of the dual pathways compared to middle-aged adults.  Task 
demands that require an increased amount of attentional resources can reduce the 
amplitude of the P3 component.  The latency of P3 is proportional to stimulus evaluation 
timing, is sensitive to task processing demands and varies with individual differences in 
cognitive capabilities (Polich, 2007). In other words, the “what” characteristics did not 
grab more attentional resources (compared to “where” characteristics) in middle-aged 
adults as it did in young adults.   
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Protocol 2: Working memory 
Behavioral data: 
Unlike Grady et al., (2008), the results of the current study did not reveal any 
accuracy differences between age groups in either condition of an working memory task.  
Grady found a task by group interaction on accuracy scores with older adults detecting 
fewer category (“what”) targets than the young adults.  Grady did not find accuracy 
differences for either task in young adults.  Older adults had similar accuracy to young 
adults only in the “where” condition.  One explanation for the lack of age-related 
accuracy differences could be the difference in age ranges of older participants in the 
Grady study.  The middle aged participants in this study had a mean age of 53.56 years 
(S.D. 4.66); Grady’s older participants had a mean age of 65.8 years (S.D. 4.5).  
Therefore, if older adults were included in the current study a difference in accuracy 
scores for the “what” condition for those older adults may have been observed.  Although 
middle-aged adults in the current study had similar accuracy scores in the “what” 
condition as young adults, this condition did show increased processing effort as will be 
discussed as a sustained frontal negativity in the ERP results section.  However, the 
results of the current study are in agreement with those of  Chao & Knight (1996) who 
found similar accuracy scores for young and older adults (mean age 64.7 years old) in an 
auditory working memory task.   
Unlike the attention task in this study, the subjects had faster reaction times in the 
“what” condition compared to the “where” condition in the working memory task.  This 
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finding is not in agreement with current literature.  The reason for this may be attributed 
to differences in methodology.  In the current study, participants responded if a spatial or 
nonspatial attribute was the same or different to a continuous train of stimuli.  Other 
researchers have investigated similar spatial and nonspatial working memory tasks in a 
delayed match to sample or n-back paradigm (Anourova et al. 2001; Rama et al. 2000).  
In these studies, reaction times of young adults were faster for the “where” compared to 
“what” conditions  
 
 ERP Results:  
In the working memory task, pathway effects were not seen until the P2 
component.  This can be explained by the additional task demand of comparing the 
current stimulus to the previous.  Since ERP differences are noted in later components 
compared to the attention task, it is a task-related effect due to greater cognitive load of 
the task.  In the current study, there was increased P2 amplitude for the “where” 
compared to the “what” condition.  With the additional task of retaining the previous 
stimulus in working memory, an opposite effect of P2 amplitude was observed when 
compared to the attention task.  Instead, in the working memory task an increased P2 
amplitude in the “where” condition compared to the “what” condition was observed.  
Since young and middle-aged adults had similar behavioral working memory scores, this 
change with task load can be considered as pathway-specific.  Further support of working 
memory effects on the dual pathways has been provided by Alain et al. (2009) who found 
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task-related working memory differences for the dual pathways beginning 200 ms post-
stimulus.   
There was a main effect of group in the working memory task.  Young adults had 
increased P3 amplitudes compared to middle-aged adults.  This is an expected finding 
since amplitudes are known to decrease as a function of age (Polich, 1997; Anderer, 
Semlitsch & Saletu, 1996).  In an auditory oddball paradigm Anderer, et al. (1996) found 
age-related ERP amplitude attenuation on the P2, N2 and P3 components.  Although an 
age-related effect on the P2 was not observed, age-related effects on the P3 component 
support these findings.   
As can be evidenced by ERP waveforms at 335 ms reflecting a P3, young adults 
did not show a task-related processing difference for “what” and “where” pathways.  
Moreover, young adults did not display any processing negativity for either pathway 
during this time frame.  This finding is in support of the notion that spatial and nonspatial 
auditory information utilizes very similar, if not the same regions of the frontal lobe in 
young adults (Arnott et al., 2005). 
On the other hand, middle-aged adults had a positive topography at frontal and 
central electrode sites in the “where” condition and a processing negativity in the “what” 
condition.  A sustained frontal negativity is associated with increased processing effort 
associated with a matching strategy or increased task difficulty (Chao & Knight, 1996; 
Ruchkin, Canoune, Johnson & Ritter, 1995).  This suggests that nonspatial processing is 
more effortful for middle-aged adults than spatial processing.  This processing difference 
between young and middle-aged adults can indicate either 1) a working memory 
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difference in the “what” and “where” pathways or 2) a difference in the difficulty 
between object identification and object location.  The current findings seem to support 
the latter because of differential patterns between the young and middle-aged for 
attention and working memory tasks and the strong correlation across age groups of a 
prolonged P3 component in the attention task and a greater sustained frontal negativity in 
the working memory task.   
Comparing the ERP characteristics across the attention and working memory 
tasks leads to an interesting observation.  As indexed by increased P3 amplitude, young 
adults show greater task-related attention for the “what” task compared to the “where” 
task.  Furthermore, a lack of differentiation in SFN indicates that young adults displayed 
equal working memory reliance across tasks.  However, the middle-aged adults displayed 
equal attention between “what” and “where” conditions yet a difference in working 
memory reliance between pathways.  It is plausible that these findings are not pathway-
related but instead are stimulus saliency-related differential SFN amplitudes leading to a 
difference in cognitive processing (i.e. bottom-up vs. top-down interaction).  For 
example, “what” processing may have been more effortful than “where” processing in the 
middle-aged adults (in the working memory condition) due to broader tuning curves for 
low frequency stimuli.  Numerous studies have shown that frequency difference limens 
increase as a function of age despite normal or near normal hearing levels (Konig, 1957; 
Humes, 1996; Moore & Peters, 1992).  Age-related effects of frequency discrimination 
are larger at low frequencies (specifically 500 Hz) compared to higher frequencies.  Even 
though the fundamental frequencies of the complex tones were 230 & 340 Hz, the 
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presence of harmonics in our stimuli should have increased the likelihood of making the 
two pitches easily discernible.  Also, in the attention task, middle-aged as well as young 
adults discriminated both complex stimuli as either low or high pitch with at least an 8o% 
accuracy score.  Hence, it is unlikely that stimulus characteristics per se were the main 
reason for the observed age effects in our working memory task.  Yet, future research can 
include either higher frequency complex tones or a greater frequency difference between 
the two stimuli to investigate if this changes the processing effort of middle-aged adults 
in the working memory task.   
In contrast, the greater frontal negativity in the middle-aged adults in response to 
the “what” compared to the “where” task, together with similar reaction times and 
accuracy scores between the young and middle-aged adults, supports the decline 
compensation hypothesis.  The decline-compensation hypothesis states that cognitive 
aging involves a combination of decline in sensory processing (and cortical activation) 
that is accompanied by an increase in the recruitment of more general cognitive areas, 
such as the prefrontal cortex, as a means of compensation (Cabeza et al., 2002; Wong et 
al. 2009).  In other words, the middle-aged adults were able to obtain an equal level of 
behavioral performance as the young adults by relying on additional cognitive strategies, 
such as increased processing effort (evidenced by the enhanced SFN) in the “what” 
working memory task.  Such greater frontal processing negativity for “what” compared to 
“where” processing has been documented in the literature (e.g. Grady et al., 2008).  
Interestingly, Grady and colleagues found that increased processing effort for “what” 
processing was present in young and older adults alike.  In the current study, young 
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adults did not evidence this greater reliance on additional cognitive processing for “what” 
processing.  It should be noted that Grady et al. included three ecological categories and 
three locations, whereas the current study design included only two pitches and two 
locations to be remembered.  Hence, their increased task difficulty may have masked 
existing age differences, as both age groups were forced to rely more on cognitive 
processing to perform the task.  The easier study design may have led itself to reveal age-
related differences. The young adults did not evidence as great a reliance on extra 
cognitive processing strategies as the middle-aged adults.  In fact, an anecdotal 
observation points toward this interpretation, as our middle-aged adults expressed being 
challenged by the working memory task to a greater extent than did the young adults.  
It has been found that the cognitive processing strategies used by older adults to 
compensate for sensitive declines are executive in nature (Cabeza, 2002).  Executive 
function is regulated by the frontal lobe (Chao & Knight, 1996;1997). Although ERPs 
have poor spatial resolution, neural generators of the sustained frontal negativity include 
prefrontal cortical areas (Chao & Knight, 1997).  Thus, the current finding supports the 
idea that older adults have greater recruitment of executive functioning than young 
adults.  A greater frontal processing negativity for the “what” compared to “where” 
pathway in middle-aged adults indicates additional domain general recruitment of the 
prefrontal cortex during “what” processing.  Counter to the current findings, Grady et al., 
(2008) found a lack of age differences in fMRI sustained activity between auditory 
category and location tasks suggesting that the dissociations between ventral and dorsal 
auditory streams were equivalent in young and older adults.   
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The current findings indicate that the “what” pathway is more sensitive to age-
related effects than the “where” pathway.  In the current study, there was increased 
sustained negativity in middle-aged adults for the “what” compared to “where” condition 
which suggests that middle-aged adults rely more on executive function for the “what” 
versus “where” condition. Similarly, Grady et al. (2008) found that older adults 
performed significantly slower than young adults in the category (i.e. “what”) task but 
not in the location task.  Again, the difference in task difficulty between the current study 
and Grady et al.’s study may lead to the different patterns of neurophysiologic and 
behavioral results.  Yet, the interpretation of the results in both studies leads to the same 
conclusion:  the “what” pathway may be more sensitive than the “where” pathway to age-
related changes.  
Finally the correlation of a prolonged P3 in the attention task and a greater frontal 
negativity in the working memory task for the “what” conditions indicate greater task 
demand within the “what” pathway.  In an auditory working memory task, Chao & 
Knight (1996) also reported prolonged P3 latency and increased sustained frontal 
negativity to stimulus probes that required a greater memory trace.  A prolonged latency 
of the P3 component is proportional to longer stimulus evaluation timing and increased 
task processing demands (Polich, 2007).  Increased sustained frontal negativity reflects 
increased processing effort.  This correlation was only seen in the “what” conditions 
revealing the “what” condition had increased task processing demands.   
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CHAPTER 6: CONCLUSION AND FUTURE DIRECTIONS 
The current study provides evidence of early age-related changes (i.e. by middle-
aged) to the auditory dual pathways.  In an attention task age-related differences were 
seen at the P3 component.  In a pure attention task when subjects were attending to either 
spatial or non-spatial cues, young adults displayed an earlier and greater P3 
differentiation between spatial and nonspatial attributes compared to middle-aged adults.  
In the working memory task, age-related differences were seen for the sustained frontal 
negativity starting around 260 ms.  The combination of findings between the attention 
and working memory tasks indicate that: a) the “what” characteristics drew greater 
attention than the “where” characteristics in young adults resulting in P3 differences 
between pathways whereas no such differences were observed for middle-aged adults and 
b) middle-aged adults relied more on prefrontal neural resources pathway for the “what” 
compared to “where” condition in the working memory task.  The correlation between a 
prolonged P3 component in the attention task and increased sustained negativity in the 
working memory task suggests that an earlier P3 component reflects greater attention to 
the stimulus and leads to less sustained frontal negativity (i.e. less effortful cognitive 
processing).  This correlation was only observed in the “what” tasks suggesting that 
“what” processing is more vulnerable to cognitive aging than “where” processing.  This 
is an important discovery as it provides further support of the auditory dual pathways but 
more substantially displays early age-related differentiation in the processing of “what” 
and “where” information.    
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Further investigation is needed to explore age-related effects to the auditory 
“what” and “where” pathways.  To simulate a more ecologically valid listening 
environment, age-related effects on the dual pathways can be studied in the presence of 
background noise.  This is particularly important since middle-aged adults with normal 
hearing often express increased difficulty hearing in background noise.  Although this 
study only compared young and middle-aged adults, additional studies can investigate 
age-related changes in older adults.  There has been recent interest in the effects of 
musical training on auditory processing.  It would be interesting to compare the current 
study to similar age-groups of musicians.  In addition these findings suggest that auditory 
training may be a useful tool to combat the sensitivity of the “what” pathway to early 
age-related changes.   
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APPENDIX: LIST 1: “WHAT” & “WHERE” 
        
        
mode dur win iti  
 
rdB   ldB  type  Filename 
        IMAGE 5000 0 ASAP 0 0 0 C:\Laurie\READY quiet.jpg 
DELAY 2000 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 10 C:\Ann Marie\F1Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1350 0 0 0 0 0 0 
104 
 
 
 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1300 0 0 0 0 0 0 
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SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1300 0 0 0 0 
  SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1400 0 0 0 0 
  SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1600 0 0 0 0 0 0 
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SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1350 0 0 0 0 
  SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1600 0 0 0 0 
  SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1450 0 0 0 0 
  SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1450 0 0 0 0 0 0 
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SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1600 0 0 0 0 0 0 
108 
 
 
 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F1Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1600 0 0 0 0 0 0 
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SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1600 0 0 0 0 0 0 
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SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1500 0 0 0 0 0 0 
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SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1600 0 0 0 0 0 0 
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SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1450 0 0 0 0 
  SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1450 0 0 0 0 0 0 
113 
 
 
 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1350 0 0 0 0 0 0 
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SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1600 0 0 0 0 0 0 
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SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1300 0 0 0 0 0 0 
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SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1600 0 0 0 0 
  SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1500 0 0 0 0 0 0 
117 
 
 
 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1450 0 0 0 0 0 0 
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SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1300 0 0 0 0 0 0 
IMAGE 10000 0 ASAP 0 0 0 C:\Laurie\REST.jpg 
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APPENDIX: LIST 2: “WHAT” & “WHERE” 
        
        mode dur win iti   rdB   ldB  type  filename 
        IMAGE 5000 0 ASAP 0 0 0 C:\Laurie\READY quiet.jpg 
DELAY 2000 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 10 C:\Ann Marie\F1Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
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DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
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DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1450 0 0 0 0 
 
0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
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DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1350 0 0 0 0 0 
 SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1450 0 0 0 0 0 
 SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
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DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F2Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
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DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
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DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
126 
 
 
 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
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DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
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DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
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DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
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DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1300 0 0 0 0 0 
 SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
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DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
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DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
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DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
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DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 33.33 0 0 0 0 0 0 
IMAGE 10000 0 ASAP 0 0 0 C:\Laurie\REST.jpg 
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APPENDIX: LIST 3: “WHAT” & “WHERE” 
        
        mode dur win iti   rdB   ldB  type  filename 
        
IMAGE 5000 0 ASAP 0 0 0 
C:\Laurie\READY 
quiet.jpg 
DELAY 2000 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 10 C:\Ann Marie\F1Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1300 0 0 0 0 0 0 
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SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1500 0 0 0 0 
  SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1300 0 0 0 0 0 0 
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SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1400 0 0 0 0 0 0 
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SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1450 0 0 0 0 0 0 
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SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1550 0 0 0 0 0 0 
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SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1400 0 0 0 0 0 0 
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SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1450 0 0 0 0 0 0 
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SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1300 0 0 0 0 0 0 
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SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1550 0 0 0 0 0 0 
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SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1300 0 0 0 0 0 0 
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SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1400 0 0 0 0 0 0 
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SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1500 0 0 0 0 0 0 
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SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1300 0 0 0 0 0 0 
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SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1500 0 0 0 0 
  SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1300 0 0 0 0 0 0 
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SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1300 0 0 0 0 
  SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1450 0 0 0 0 
  SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1600 0 0 0 0 0 0 
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SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 0 C:\Laurie\REST.jpg 
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APPENDIX: LIST 4: “WHAT” & “WHERE” 
        
        mode dur win iti   rdB   ldB  type  filename 
        IMAGE 5000 0 ASAP 0 0 0 C:\Laurie\READY quiet.jpg 
DELAY 2000 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 10 C:\Ann Marie\F2Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
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DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
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DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
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DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
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DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
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DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
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DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
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DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1600 0 0 0 0 
  SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
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DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
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DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
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DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F1Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F1Lt.wav 
DELAY 1300 0 0 0 0 0 0 
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SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 2500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1450 0 0 0 0 0 
 SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1600 0 0 0 0 0 0 
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SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 224 C:\Ann Marie\F1Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 321 C:\Ann Marie\F1Lt.wav 
DELAY 1350 0 0 0 0 0 0 
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SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 403 C:\Ann Marie\F2Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 312 C:\Ann Marie\F2Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1450 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 123 C:\Ann Marie\F2Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1450 0 0 0 0 0 0 
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SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 411 C:\Ann Marie\F1Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 102 C:\Ann Marie\F2Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 232 C:\Ann Marie\F2Rt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 201 C:\Ann Marie\F1Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 131 C:\Ann Marie\F1Lt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 114 C:\Ann Marie\F1Rt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1500 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1350 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 434 C:\Ann Marie\F1Rt.wav 
DELAY 1400 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 422 C:\Ann Marie\F2Rt.wav 
DELAY 1300 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 213 C:\Ann Marie\F2Lt.wav 
DELAY 1550 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 333 C:\Ann Marie\F2Lt.wav 
DELAY 1600 0 0 0 0 0 0 
SND 0 1500 ASAP 120 120 304 C:\Ann Marie\F1Rt.wav 
DELAY 1450 0 0 0 0 0 0 
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